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such n* it i* alonr> tfao province of the ■tpeclolist of the onU-cnily 
to collcci and promulgalc. 

tlnallf it has b^en aaaunwd that u uolhinf; satb advaittaftfcan 
cAme to tliOK seekiag th« apt^cial knowledge, whelhw for use or 
culture, so nothing save advanUg#> can aocrtiA to thv iinivpnut; 
ezt«iwMMi fl/jttf'ai or to the uniwntit? i(H#lf from th« adoption of 
a Kh4>m0 of fvisninjt in»tructton fairly suited to th« DP«>Jfl of th« 
individual student. M. i). SirrsKB. 



NOTES AND NEWS. 

It will interest crematiooi&la to hear that the Japanese, who 
some time ago adopted burial of the dead, io iuiitalion of Europeao 
nations, hare reverted, neoordiug to (hu Indian Medieal Oatette, 
Vi tliPir own euMoiu of buining the dead on account at its eanitary 

r(ftfomin?ndaifoD8. 

— The death of Dr. F. C. Dietrieh, keeper of the Botanical 
MuMiim at Berlin, fa aonouno.-d. lie was eiglity-eix vears of 
age. 

— A (tMpatch to th« New York Tribune, from FnmkHn, Ind.. 
Dec. ^Q.Ktntes that Profmeor tiorby. Slate QeoIogiKt, has j^ren his 
eollectioa to Pninhliu CoUeRe. T^ collection conebUfl of 40,000 
to 90.000 speoimeps. Raiheted from aluiout c-vury Slate in the 
Union, and from many fomign countries. 

— At the Dec. 10 meeting of the Uoyal Society, according to 
yalurf. the preflident read from th« chuir a lctt«r from Professor 
Dewar, which had b«*m put into hia hand an he enlefed the meet- 
ing-room, in which Professor Dewar stated that lie bud at 3 p.m. 
Ibtt afternoon '-placed a quantity of liquid oxy^fcn In the state of 
mjrid ebuljition in air taiid therefore at a tem|>LTsture of — 181** 
C) between the poIe» of the biatoric Faraday magntt in a cup- 
shaped pifc« of rock Milt (which i« not moisteaed by liquid oxygen 
arHl Ihfreforc kcvpe it in the spbervidal states," and to his surprise, 
Profpseor Dewar eow the liquid oxygen, as w>on as the magnet 
vna simulated, " suddenly leap up to the poles and remain Ibere 
permanently attracted until it evaporated." 

— Tbe eJucated classes of Italy are delighted with llie firopoaed 
changes at the ancient University of Bologna. The commiMion 
appointed by (beOovcruuent to consider the advisability of making 
reforms in the tdd ioeiitulioQ has recommendc-d ibe adoption of 
the plai>B of SigiKw Buriani, the well-kuuwu engint«r. The ouat 
of the new buildings, which will be an oruameot to die vtty, ft* 
estitnaled at 5,000,000 lire. The t>biloHophical and legal faculttc« 
will be boused in futm-o in the old '■ Archiginnaaio." while llie 
School of Hinea will occupy tbe present univondty building on the 
Via. Zamboni. Tbe library united wftb the royal and ciiy librariea 
will W placed in a new palace. Orent imijrovemenia will t)e taadc 
hIk) ill I he School of .Medicine, which in recent tears ha» suffered 
aoowwluit in repuialion. The University of Bologna bos as grand 
traditions as any univeniity in the world, and uollege men in all 
countries fei-l an interevt iu il» welfare. It is, in many ways, tbe 
mother of universities, and bad ceiiturit-it ago 12,0(10 sladenta. 

— Dr. linger, aaya Tht UtdictU Heconl. has been inv««tlgating 
tbe BObject of suicide among the soldiers io European armies, bis 
statinica including Ibe yt>ant from 1675 to 1867. Tbe largest Dum- 
ber of euicidea occurred in the Austrian army, averaging 133 a 
year In each 10.000 aoldiers. Next to Auniria is Gerniany. which 
average^l 6:1 suicides to every 10.000 sotdierx. In the Italian nriny 
on the average 40 aoldiera in every 10,000 comniilled suicide every 
year. TIk Frvnch army from 1872 to 1889 loaL in Europe 28 
•otdiert (g every 1U,000 annually, and in Algeria it lo«l jusL twvc« 
a« many by snjcide. Io Belgium there uccurred 21, in Rnglnnd 
33, iu Ru^aia 'iO. and in Spain U to every 10,000. The cause of 
suicide iu tbe army apiivars in mwt ca«es to be tbe fear of punish- 
muul. thutigli not a few aro driven to the act ihrougb averaiou to 
military service and deapair of ev«r being able to return to civil 
life, 

— In a paper, read before tbe Sanitary Convention at VickHburg, 
the proceedings of which are |)Uhli<<bed. Dr. R&kernf the Micbitirnn 
State BcArd of Health gnce nJIicint «lati)itic« and crldrnc.- wbtrb 
he aummarized a» follows: "The record of the great saving nf 



human life and health in Uicfaigan in recent years b one to which, 
it seems to me, t)t« State 'and local boards of health in Michigan 
can justly ' |>otnt with pride.' H i-» a record of the saving of oyer 
»ine hundred lives per year from )imaH-pox, four hundred lives per 
year saved from death by tcarlet fever, and nttarly six hundred 
live* per year saved from death by diphtheria — an aggregate of 
eleven hundred Uvea per year, m three Uvea per day saved from 
these three di^ea»e». Thi« is a record which we a'k to have ei- 
aioioed. and whkh we ore willing to have compared with that of 
the man who 'mado two liladea of grass grow where only i 
gn,"v l-efore.' " 

— A recent prew dispatch etutoa that f^nperintendetil Jobt 

of the Dcitf and Dumb Institute at Indianapolis ban )>een making" 

experimenLt with the phODograph. and beli^vev I hut in ivnnection 

with it he can teach the majority uf tbe dr^f-uiuiee under bis 

charge to talk. He Hnd^ that the in.tcument concentrates the 

sound nt Ibe drum of tlw ear in such a way that many of tbe 

pupibtotlMfrwiw deaf are enabled to hear. He intends to carry 

the experiments funbet. and tbinka tbe ptK>QogrQph miiy become 

a means of teaching ibe use of their voicca to some mutes whose 

inabiliLy to apeak is due to Ibe fact that ihey have never heard 

fpeech. He tried tl>e pboiiograph with 37 boys and 30 girls. Of 

tbeee. only 8 glrb were unable to henr Himething. Twenty bnya 

and girls could bear instrumental mugjr, while II boya and IS 

giriK could dHlingutHb spoki-n words. Of the fiO whose bearing 

waa tested, iH eou\d hear better with the left car end 14 with thfH 

right, while II heard alike in both. ^| 

I 

— It is much to be feared thi^ after all tbe st.r which has been 
made about it, the Antarctic expedition which was to have been 
aent oul next year, at the Joint expense of the Australian colooiea 
mid Baion Oscar Dickaon of Uotheiiburi:. may have to be dropped 
owing to the suplnenesa of Ibe Austmliaiiif. In July last it was 
announced thot the Queent<latid Uovcrnmeut wa^ to pUce £i,000 
in the colonial calimaics 04 a (.-outributiuci to the ex|M>diltQn. 8br 
Henry Parkcs uodertook to get £2.000 fwni New South Walee, 
while from Victfiria a sum was expected commenflurate with tbe 
importance of that colony. Sir Thomas Elder abo promised 
£9.000 on certain conditiom, while Baron Oscar Dickson uiKlei^ 
look to give another £3.000. and. indeed, was quite prepared to 
spend double that amount to insure that the expedition should be 
a succe<«. What with caab and prombtm, the sum of £14 000 
seemed secure in July last, and it waa cooSdently expei-ted that 
i'-a.OOO should be raised, so as to be well over tbe £1S,000 which it 
was calculate<i tbe ex|»eilition would coat. Baron Nordenakjold 
was quite preiiantl to take charge of tbe expMition ; and, as staled 
in the Londrm Tinurt, Bunm Dickson had actually selected the 
two ships which he thoucht suitable for the work. Now we learn 
thai tbe Queen5land Parliament has hefused to posa tbe vote of 
£2.000 which was placed upon the estimatea. Tt la not only the 
dtroet losa of this flubecrifilJon which ia to be deplored, but tt 
affeet« the other promises, which were made c»nditiunally. Baron 
Dlrkson's offer of £5,000 lapsm nt the end of this month, and aa 
he baa had no information from .\asiraltn that the remainder of 
the £ia,O0fl is aemred, he bat protuthly made up hift mind that tbe 
whole rcheme hafl fallpn through, ax did the nimitar propoaal^B 
few yennj ago. Indeed, it would seem a<) if Baron Dickson hai^B 
not been treate<1 with the courtesy which might have been ex- 
peete<). He had not been informed of tbe pnv;rem of matters in 
Aualralia. and has received no certain infortuaiion as to the aclmifl 
slate of tbe movement. The fact ir, the movement seemeit to hanH 
Ijeen (adiy mismanaged. No proper steps have been token to en- 
list the sympstbfea and the active support of tbe public in Aus- 
tralia, where there is plenty of money to spare for purposes of 
this kiniL True, one or two newapapeni appear to have support* 
tbe prnjioMil with some er>ercy, hut much more in wanted tl 
that in AuNlralia. where evidently the public Is not too entbusias' 
tic for the promotion of knowledge. The lendemof the movement 
on Ix'bnif of the proposed Antarctic expedition seem to have been 

a few members of learned fioelctlea, not qaite in touch with tbe 
general public. The result is that the wealthy Australian colnniM 
have l>een placed in the ridiculous position of KavinR appealed t^ 
a small naikm like Swedet) for oswlance, and in the eikd hai 
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be«n Dsable lo falftl the cooditiutifl on whivb ibat aaitrtattoe was 
aakH). U is to be hoped that it is not y?t tou late lo lead the 
moTemeot to a aiore worthy result. 

— Tbe Tdtgnn Hrrald of Orand Rapidi aaya that the tallwt 
meo of WflMeiD Eoropc are found in Catalonia. Spain; Normandf, 
Prance; Yurk^hirv, EogUtoil; uud tbe ArUc-nnev distrjcti of Bel> 

jum. PniHKia geto her tallest ivcniitB frooi ScLluswtii-HolstcIn, 

he oriitinal tiome of the ini-prebsible Angto-Saxom; Austria rrotn 

Tyrolese highlands. In Italy the progreFB of physical degen- 

luu eiteaded to the apper Appenninra, but the Albaniau 

Turlcs are still «n athletic mce, am) tlw nalive^i of tbe Caocaftus 

are m sinewy and ^uot as in the dajrs of the AreonAnl<i. In tbe 

United States the thirty-^'lghth parallel, ranging through Indiana 

notlbeni Kentucky, is as decidedly the latitude of big men as 

forty-cecond is that of big cities. The lalle*! men of 8oath 

fjimtvicsL are fnund in the we«tern provincn of the Argentine Ho- 

poblic. of Aitin in Afghaniataii and Kay|>ooana, of Africa in ll>e 

blands of Abyminia. 

— A correspondent of the rime* of India, referrbig to recent 
' fwu in this country, e&ya that in India fasts of thirty to foily 
I an common aamtg the Jaltbi, from among whooi, once in 

ye^, Eume indirldual ootnc« forward and undertakes to fik«t 
lirty-flvp, forty, and eren sixty daya, Tliey do this wiih iioih- 
Bg hnl n-nnn water to drink, and will die rather than take food 
'daring the prefirribed periol. Quite re<^nily tiro Jains of Bom- 
boy fasted, one for Hixiy-one. the other for forty-eight days, at the 
end t»f which time, having been congratulated by twenty-five 
tboosand Joitu who went for tbe patpooe, they recommenced 
lakinic food in the manner prewribed in their own books and 
•baftran. Oa Sept. 8S, in cooimemoration of thJa event, nil tbe 
chief bazaan Id Bombay were clo<i«d. ami about ti^e Ihousand 
Jnin«. male and female, footed nil day, while a large turn won 
■pent in securing the reluuM* of cows and othi-r animals from tbe 
slaughter bouse at Baudura. 

— At a meeting of the Chemical Society of Washington, Dec. 
10, Profp*sor Wiley and W. H. Krug presented papers on the 
^* So-trailed Floridile." Profexaor Wtler de«crihed theloofttloo and 

' oocorreoce in Florida of tbe saoipleM wbicb )>ad been tieni him 
by fVofeasor Cox. Some of the opecimeiM. he raid, were anKM*- 
pboos moiqH-M of a1m<*t pure tri-calrium pbosphale, otlMpra were 
mtxturev, but cotitaining chiefly that compound. He thought it 
coght not to lie de6netin« a mineral 6pecie«. lleaald undue impor- 
tance had prolmhly been ascribed to cfttnmerctal fertilicent a» plant 
foods, ss t'xperience bos demonstrated that mineral phoaphatea 
are not readily aluorbed by ptantg even whou iu a finely dlvUed 
tt>l«, but need to be decompoeed by the action of eulpburic acid. 
Tbe moal refru-lory pho«phate«, howerer, with plenty of time ore 
utilised by tbe plants. Floriila phoephaies seemed eepeciolly 
capable of animilaiion in the tutnral state, and experiments in 
the use of the natural prodart were now going on at the f<ugar 
nation of Itunytnede, FInrida. Mr. Krug spoke of tbe methods 
of analysis, gave details of the process as described at n previous 
meeting, and prMcoted the restilta of tin analyses (Dr. T. H. 
CtMlard, "Notes on tbe Analyses of pbo^ihate rockti"). He 
agreed with Profe»aor Wiley ss to the nua-«xbtence of Soridite 
as a detinite specie*. Hi» jniper referred mainly to the determina- 
tion uf fluorine tn phriHiibatfi mckn, »rul the iiietliud i-oiployed is a 
modificatJon of tb»t Bumeliuit «ilicB fusiiin metlioJ. Instead of 
tning ammonium i-xrlHinate to remove silica and alomioa frooi 
the alkaline solution, the saturation of the eolutioo with carbonic 
acid under pmsure has been found lo give very ftati«factor>' reaulla. 
He bad reason to ibtnk that the method might be still further eim- 
pUBod. Discussion ot tbe two paper* was by Professor CUrk« and 
Dr. Schneider. Profesaor Clarke thought the determination of 
a mlnertl species did not di-pond upon crystal I ixation, as many 
amorpbous mlnenihi. such os torqume, terpentine, and talr -were 
good spcdev Whether it if> a distinct chemical compound, is the 
bflK basis of determination. If among the phoapbate* is fouiKl a 
trl-caleium phosphate by itself, he thought it ooght to be a mineral 
spM-ies. no matter wliat its derivation. Dr. Schneider dcM-nhed a 
series of analyses he had made to determine the tnflu'ncie <>f dif- 
fervnl quantities of fluorine on the Ion n( silica when evsporated 



with varying amounts of liquid. In a [«(>«? on *' Heat PMwria- 
tives." 1 T. Davis gave tlie Inllowing list a( pr rac rvative agents: 
sail, potassium oitrate. siilphuroos acid. be&Milr acid, mccbartne, 
■alycilic acid, hydro-naptboV). The atitbar described their action 
and the raeansof their detection. Vf. ¥. Illllebrand and Wm. U. 
Melville pre»<e&tod a paper " Un the Isomorf^tsm and t^omposltioa 
of Thorium and UraooaaSnlphale»." 

— A meeting was held in the Lecture Boom of the Brooklyn 
Institute, &03 Fulton Stteet, im Saturday eteuing. Dec. 94, at right 
o'clock, for tbe purpose of organizing a Brooklyn Numiiimatleal 
.Society as a flection of tbe Brooklyn Institute. The pnrposesof 
the flodety will be the collection of coin<i, medallions, and kii>drtd 
works of art, the conduct of coutaes of lectures on numi«maticw, 
the fonoalkm of a library of refenooe on the aubject, and lo 
enable studenls and bpecialbfs in numismatology to bwome better 
acquainted with one anotlter. Dr. Charle* G. West, pmideDt of 
tbs Arcbfeologkal Society of the InKtitnte, gave a licief ill»strate\t 
lectute on " Ancient Coinitgv " after the orgaaixation of the sec- 
tion. 

~~ Td tlie intending paper on iiuectlforous ptaats, read bcfcia 
tfai- Royal Horticultural Society on .Sept. 9i, 1$S1, atid rtjpurtcd in 
,Va/urc, Itr. R. Lindisoy refers to tbe experiments by which Mr. 
FrauctB Darwin has shown the amonnl of benefit accruing lo In- 
seciivaroas plants frnm nitrogeiXKia food. Mr. Undaay aays his 
own experience in tbe culture of Diontea is that when two sets of 
plant-i are grown side by side under the same ooodltions in every 
rctpect, except that Insect* ore excluded from the one and admitted 
to the other, the latter, or fed plants, are found to be stronger and 
far superior to the former during the following season. Uepotnis 
out tbe importance of reoiemberiog that tbe natural conditions 
under which these plauls aro found are different from That they 
are undur cultivation. Iu their native halntats Ihey grow in very 
poor &oil and make feeble roots, un<I under these conditions may 
require to capture more mseclB by their leaves to make up far iketr 
root deficiency. Under culliire. however, fairiy gcxid roots for tba 
size of plant sro developed. " Darwin," says Mr. Lindsay, "men- ' 
tlons that the roots of Dlontea are very nnall : thoee of a moderately 
line plant which he examined consisted of two branches, about 
one inch in length, springing from a bulbous enlargement, t have 
frequently found Diuntea roota six inchm in length; but they are 
dnciduous, and 1 con only oonjectuiw that th«> roots mentioned by 
Darwin were not fully grown at the lime they were measured. 
Wttat is here staled of the natarol liabils of DkmsM applies more 
or less lo bD insectivoroas plants." 

— At a n^>ent lueellng of tbe New York Academy of Medicine 
a popuUkr addrvBs waa detivi'retd by Profencor Cbarln F. Cbandkr 
on " Arwnlc in Common Life." In this addreta. as reported la 
Mftiiail NettM, be devoted himself to tbe task of exploding the 
widely prevalent Idea, both in lay and profesalanal drcles. cnn- 
ceming the dangen frota anenlc in wall-paper. He said that he 
had himself believe<l in It without ever making any ipectal in- 
vestigaiioa, up lo the time when his duties in connection w lib 
tboBoard of Health required him to make it a special study. He 
tben fouiKl that the idea bad been started by a bounlst, and that 
it was based on the most flimsy reasoning. He next made soon 
experiments in tbe laboratory by pOMing air over sbBets of paper 
—some moist and others dry— ooat«d with Parts green. Not a 
trace of arsenic was found in this arr. Much of hu addres* waa 
devoteil ti> h narration of camv lluit hiul occurred in Beaton during 
a time when tbe people in thai cily were much excited over tbfl 
sappueed dangers from ai«enical wall-paper. The most important 
case wa» that uf an ex-mayor of Boeton, who bad been supposed 
to be suffering for a long time from this fotrm of poi*oninif, but 
the post-mortem examination showed that he hod died from 
cancer of tbe stomach. The wall>paper that bad been rapposad I 
to bo the soarre of the poisoning In his cane bad not been changed 
from tt<i; to 1891. While it is quite poesible that. In the old- 
fashioned wall-paper, the arsenical dyes were loosely attached 
lo Ihc paper, the arsenic mi/^bl become detacbe^l and diffused 
through the air, tlie amount «ould ordinarily be quite tn^if^it)> 
cant; and in tbe wall-papers made in the laai fifteen year* no 
arsenical pigments have tieen used, and Ibe presence cH *x*«rt&fi.''ak 
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IbMe popefft, tta drl^raimed bv drticftte chtmicnl Imis, i^ diw 
cntltiHy loaMiil«n(nI impiintlr«^ Snmt of tb4> papers tliat w«r« 
thought to [iiT« csuwH jKnitoninK liK<1 bpra on the wallnfor ihJrtT 
or lortj yvtii*. SuppoatsK, for Ibo Mh« u( nrgumfnl, that IhHv 
w«r« sixty aqaan) y«jil« of pftp«r in n rtyitm, mrh ynnl rrnntftiniitfc 
one ^rmiD of srwnir — (be aoiQunt foand in wv«ra) of th(< caM<i>i 
(^ootMl— an.i tliat during a period of tliirty jears aJI the nrwnic 
hod left t)ie <tbU paper uul I»d entered the liumjia system with- 
out any ix'tutc lo«t, thtt* would be at Iho rat« of one graio hi »ix 
mootlw. or only ,le of a gniiu in vach twvnij-four Iwun. Many 
dUl ioguislied Ecientials hatu iadi-peodcully iuvtvtigateJ this sub- 
j(M-4 <if )>nt&onini; fri>m nrik^niral wall-paper, sod tbey all a^m- in 
HTinj that tlicre ii ■' noihinR in it." 

— The Meteorolooitche Zeitxihrift for Noremhm- oontains a aani- 
Diary. hy Dr, J. Ilanii, of (he mrteorological ofaserraUon^ taken nl 
Cairo from IW^J-i^g. The obA^rvAii'tms hft<r«' bwn puhlifthf^l i>i 
txteuta, logethcr tvith a frood introiiuclion upon th« chnialt-. in 
(he Bulletin ot the Ecyptian Inatilul^, ami althoui;li similar otiser- 
valioiiH have occas'tunaily liecn puhltfihed before, the pr««fvt 6Prte« 
ooQtairiH luuch new and useful mat«rial. Thu lutml «trikinf( feature 
in tlw cliioaU) of thi« pint of KitypL, a« w* learn from .Vufurr, ui 
the Cham»ia, thv hot and dust-beariDg wind wbicb makea tlH ap- 
peamntM; in March or April for about lhre« to four days at a time, 
and robs a large portion of the trees of their leates. In the inter- 
vals duiinjc which thia wind if> not blowing tbe wE^tber is pleaaant 
and clear during apriox time, and the nights fntih and calm. 
During the tumiaer (be iHirth wiad« prevail, witli hfiih leiupera- 
turf^ Tery clear air, and great dryne** TownrdB September hu- 
midity appears with tbe rise of tbe Nile, tbe ground is at times 
corered with heavy dew, and tbe beat becomes oppreswve oo ar- 
cuaal of tbe moJiiturc. In October and Noreinber fog 4y»raaionaliy 
occiu« in tbe morning, and raio begins to rail. After thin scaaon 
the tempefaluro is uniform and pleasant. 8auw in unknown, frwt 
tcryacldom occurs, and rain is not very frequent. The absolute 
oiAximuin temperature of tbe 31 years' iteriod was 117" in August, 
1891. which WAS also c]o9ely approavbi-d in Hay. 1890. vix., Il9.i^. 
Tbe BiMcliite miniruuu) was 2:^.4" in February. iPtM, and tbe mean 
aooaal Irmpfiature was tO.S^. Bainfall is only Ki^en for tbe 
years I8j7-S8. in whif-h 87 and 1.07 indie* fell rvapectively. The 
relat-lve humidity unks at times even ihi a daily a^ertute to \i per 
cenl. and baa been known to fmXi as low bis 8 per (vnt at cntain 
hour*. ThondeiHitorms nnd lull aro Ter>' ram. Tb« original 
work conlaias a long iovesii^nlion on the connection hetwcco the 
height of the Nile and tbe weather, a compariwrn betuceo the 
pnraent climate and that at the begtnniox of thi* century, and 
aev«ral carefully prepared diagrams referring to all uveleorological 
e1«iiients. 

— At tl>e monthly m*^lng 4if the Royal Sleteomliigic-al Sorrely, 
Dec. 10, Hr. W. Marriott gav<« thv rv-tults of the InreMtigation un- 
dert«k-n by tbe bociety inio the thunder- stonnn of 1998 aivl 1B69, 
wh ch he illustrated by a number of lantern slides. Tbe inv-estj- 
gation was originally confined to the snutb-east of England, but 
ai this district waa found to be too cnrcamMrihed, it became nee- 
caaary to include the whole of England and Wales. After de- 
■oribing the anaDg«>ment8 fur coUecliog the obpervatioo« ar>d tbe 
nelboda adopted for thHr discussioo. Sir. Marriott tcave natistlcs 
■bowtng the camber of dayii on which thu rider -fltonra oBonnvd 
at eadi station ; tbe numl^r of dayu of tliunder^tcma in Mch 
moath fur thp whole country; the number of days on which it 
waa rf-g^Hted thai damage or aoddenu from hghcning oLvurred ; 
and nl.'^ tbe number of daya on which hail aocnnipaoied the 
thunder-olofm*. In IWS lher« wen IIS days and in 1689 188 
day* on which thunder-storm* nccarxeil in sonte fmrl of ttw coun* 
try. Tli» number of days with daniagw by M<blniog was 88 in 
ItWS and *6 in l^W; and (her* were 5fi days in each year on 
which hall accompinied tbe thunder^ti^rms The table* of 
hourly fmjuenry shoiv that ihtinder-siamis are mott freijuent 
bvtwfen mKin and 4 r n . und l^j»t fiequent between 1 a.m. and 
7 A.M. Tilt) nder-^lortns appear to travel at an nvi-mge rale of 
Abiiiil \^ mile« V"' hour in ill-dvflneil low Imrometric [innsuft? 
Byfct(<ui(, but at a hitfher raip in hiuaIIt condilion*. Thi' unilior 
ta of opiaiou th-it iudirtiiuni thiutdersturms do nvt travel ni'we 



Ihnn atMut SO milea-. and that lh<^y Uke Iho path of least resist- 
ance, and are consequently mo4t frequent on flat and low ground. 
Detailed iaitbaric charts, with iaobsrs for Iwo-hundrvdtba of an 
inch were prepared for V l.vl and 9 P M- each day for tbo month 
of June, \H9i- An examinatioa of theae cbarta ahowed that in- 
stead of tbe pressure being so very ill-deflaed, oa appeared on tbu 
daily weather charts, there are (retjueotly a number of small, but 
dislinct areas of low pressure, or cycloBM. with regular wind cir- 
culation; and that tbeEH; small cyokma pawntl over tbe dtAricls 
from which Ihunder'ttorua w«rt reported. ttomeCimes it is not 
posalble to make out wcD-fornwd areas of low pfeaeure trom two- 
bundrv-dt)» of an inch iHohani, but there is s deflection of the wit 
which shona lliat there in somp disturbing c-anae ; and thnndep*^ 
etornut have usually oct^nrred in that immediate neighborhood. 
Tbe author brieves tliai tbo tJiunder-storm fontiatlon« are small 
stmuapberic whirls, in all respecta like ordinary cycloitet ; and 
that the whirl mar vary from 1 mib to 10 miles or more fa diam- 
eter. There are (ri\)uently serrnil whirl* rwar together, or fol- 
lowin-f one another along the same track, Tbe ouaterom oaeilla-j 
lions in tbo'hArometric curre are evidemly due t-> the paaaage 
a sticceation of atmospheric wbirU; and It appears that lightning- 
strokes are most frequent when tbe«e oacillatiouH are nuuierouo 
Mr. F. J. Brodie read a pa[»er " On the Preralence of Fog in 
London during the Twenty Years 1871 to 1880." The popular 
notion that Noveroltc r is par exrtOenn a month of fog is not con- 
firmed, by the Hgun.>i gireo by tbe author. Tbe number of foga^ 
in that month is. if anything, slightly lees than in October 
January, and decidedly less than in D<3cvmber, the bwi-taentfonetl'' 
inooih being certainly the wor^l of tbe witole year. The laltor 
part of the winter Is not only Iom foggy than tbe earlier part, bat 
IB clearer than the autumn months. In February the anerage 
number of days with f(»g is only B.8, as agdinsi 8.9 in January. 
10.2 in December, 9 2 in October, and 8.8 in Nrtven»b?r. 

— A paper on "Siouan OnomAtopea." by J. Owen Doraey, waa 
read before the Anthropological Society of Washington, D.C.. 
Dec. 1, 1891. According lo '-TIw Century Dictionary." "aii 
ono<uatope it a word fortued to resemble tlie sound otaijc by then 
thing FigiiiHeil." Mr. Dorary ftoda in tlw Siouan laoguagoa mai^i 
ouwuaropcttc roots, bcDce htr suggests the modiScatioo uf tbe 
dcdniLiuu juHt given, making it read. "An onomatope is a wucd 
or rovf formed to rvsenible the sound made by tbe thing aigni- 
fied " In the paper under cooBideratioa. the autiwir gives examples 
of onomalope^ in se* en lanijuages of th<> Siouan or Dakolan family : 
Dhegiha. Ewapa. Katisa Osage, Tciwere. Winnebago, and Dakota, 
all hut the Dakota having been ootlecti-d t>y hiniseir since 1871. 
In thf«e languages, according to the author, tliere an* sundry per- 
mutations of sound, among which are «A and kh, gh and z, dh and 
It. The words in which theM> penuutatioos occur are not always 
synonyms; but wheii we Hud a word in wltich, for example, ah ia 
u«i*»l, we may safely infer that tbe language cimUiini another 
word dilTering from tbe former only in the t>a1«titutioT) uf kh fur 
sA, or that one languagtt or dialect use* s^ where another emfdoyit 
its correlative, kh. Mo»t of tlie ooomatopes found by tbe author 
are dissyllabic, a few being monosy lUitnc and ^>olysyt tabic. Some 
of the onoroatopea were given with tbe nutations of their reapeo- 
tive souoda aa tbey appear to the Indian ear; thus, tbe ootind of 
ihtt plane and drawing-knife ^a•»^^) becomes tbe root s*!!; whence 
the verba, ba-i'u, to iiM> a plaue; and dhi-M'u, to use a dtawiog- 
knife. The sound at a waterfall, of sawing wood, etc , is ilA ^ 
(a prolongicd sound), tbe unomatope being kku' ■« in Dhegiba, 
kku'-ma-ii^ in Konaa, khu'-we in Kanaa and Oaage, JtAo' kh'e in 
Tciwere, and ski> *■ kh in Winnebago (the o in the lavt being pro- 
kuged). Tlie creaking of new slioea or the sound ijf Qdil In. strings 
Uf'-ffi'gi) evidently suggested the root gC-xf ; whence txt giir. to 
play a tiddle; ami lumyCzf, to make (new nboes) creak Ity walking 
(in them). Many otlier exsmple>i were given; but the reader 
is r«'/en'ed to tbe ^fnerican Antiiropob>giat for January. 18M, for 
thu full article. 

— Among th» rrceni appotntineat» of Johirs Hopkins grwiuales 
are AUreil Bagby. Jon. (Ph.D.. 1891'. adjunct profewfOr of an- 
cient langoagiw, Soulh Candina ColK-ge ; Bdward A. Wechtel 
(A.B. 18ftS». prtvfrtflor o( Latin. Ynnktun Ctolle,;*, South IXt- 
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koto: IliraiD H. Bloe tA.B., 1S89>. instructor of lBii^a«<^ Blark< 
bum UDivvr«it7. CarlinrlUe, III.: Richanl N. Brackolt (Pli.D.. 
1887), unocukl^ prof^aMr of chrmMtrj-. CLemson Afn'tcuKural Col- 
Uige, 8.C. ; J. DMiglas Brtuv I'l^rsduati^ itudent, lS-f9-Hli, aiwoclatP 
In AnglA-Skxon and Uiddlr Knglub, Bryn M&wrCoUpf^; Norman 
W. C*rs (gndtmtr •Uidrnt, 1880-01), ittntructor in biolofTT. geol- 
ogy, and BMnmouiy, Wll^to College, Chamtx-nburK, Pa.; Frank 
JL ChrwtK- (Mlow. I885-86>, Wton-i .>ii New Testament litira- 
tnre. Hnrvwd Divinilf Scliool; Henry L, Coar <i;ra<)uat(^ studeoi, 
16d4-8ff). ui3th«i)mtt'.-)il nuwlvT. Smith Aodcniy. Wa^liin^lon 
Uiiiv«nity. M<>. ; Ubarln Edwanl Cnmt»«. Jan.(A.B., 1887. Pli O., 
IBSl). pnlisot of cbemistry, 9t, JoIid'b ColleKe, Md. ; John R. 
Commons fsradgate Btudeat. 188tf-90), associate profeBSor of \>o- 
IHtoal veoaoDiy, Oberlia CoUese ; Starr W. CuiUoR (grsdiiatv 
fliadvat. IMD-tl), prore«or of Frencli and tirraian, EarliMm 
CoU('i$«; L. BnwllcT Dorr {A.B.. L890). adjuoot profeoeor of 
cbt'inLslry. Iviajfan Utuvcnlty. BuOalo, N.T.: Heruiaim I. Ebe- 
liog tA.B.. 1883, fellow, 16W. Ph.D.. In0l), profi-ShOr of Oieek. 
Miami L'ntvprtity; William A. Eckles (gradiuHe cludeiit, 1889- 
fill, pmrpssor n( Greek, Ripon Collewe; George S. Ely (fellow, 
1881-88. Ph.D., 1883). pnnri|>al PXAmtntr, V. S. Patent Office; 
Alf»d EmfT^nn {f*Uotr. I!*3l» 84. in«tnjrtor. ISM-SA), aflsociate 
pnCeMor *it olA»iical arcbaeoloi^y. Coroell UnlreTvity: Andrew 
FMaBiD (Pb.D., 1887), clantcal instnirtor, Drialer •chool. New 
Torii City: William R. Fraaer Igradtiite student, I8»^9I). in- 
stmclor in claancs, Uaivemity of Nebrasica; Tbomaa P. UarriwHi 
(fWlow.lBiH>9I.P1iJ},l»ai> MBOcaate profe»or of English. Clemaoo 
Agncultunil CoUvfte. ij C : Arthur S. Utthawny ifellow, 1882-88). 
firofeMor of uuillwdiaiic*, R««v Polytccboic Iiratitutv; Qeortce A. 
BpDi.-b ifelljw, 1888-89. Ph.D.. IS.'Wj, awislaut ^Tof^«lR>^ of Gcr- 
ntaoic pbtlolugy. University of Michigan; Cliartei) C. Henacben, 
(graduate ■todrnt, 11*90-91). itutrucior in Oinird College. Pbiladel- 
phin; BmJamtB C. ninde ignduate Rtudent. 1888-90). proferaor 
of pfaysicft, TrinUy College. M.C.; CUfton F. Hodge ;follow, 1688- 
96, Pb.D , 1880), Imractor of Uology. Univertiity nf Wiscon.oin : 
Waller J. JoDe*(A.a. 1888, Pb.U,, 189t). profesaor of chemistry, 
Wittenberg College. O.; lleary W. Keating <A.B., ISflt), prioci- 
pal, Centreville Academy. Md.: Andrew C Lawaon (fellow, 18S0- 
87, Pfa.D., 1888), aMtotant pmfemor of geologr a»d mineralogy, 
Cniversity of Califurnbi: Fredwrick S. Lee (fellow, I8S4-8S, Ph.D., 
1685X demoofttratiw of pb>aiology, Collvg* of Phmician* and 
Sarg«oatt. N.Y.; Felix Lengf^td (fellow, 18s7-88, Pb.D., 1888), 
instrortor in rhemutry, Cnivenily of California : A. Stanley 
Uarkwizii- f fellow, 1800-91). lecturer in physics. Bryn Mawr Col- 
lide: Anhur \y. McOougall (A.B., 1801). financial oecietary. As- 
sociated Cborities of CiadaiMti; Jufaa S, T. McPtiet^ou (A.B., 
1888. fellow. 1889-90. Ph.D.. 1890), profewor of hislury, Uoiver- 
rfty of Georgia: W. Howard Miller (A.B., 1888), tnslructiir in 
matbeuuiLiofl, Leland Stanford UnirerBity; Tbomaa B. Morgan 
(fellow, 1880-90. Pb.D . 1800, Bnic« fellow, 1890-91), AKWCiat« 
profenor of biology, Bryn Mawr College; Wilfred P. Mm- 
eard (fellow, 1800 01. Ph.D., 1891), profewor of Latin, Colorado 
College; Cbarlea A. PerUtM (fellow. ISSS-M. Ph.D., 1884). pro- 
ttmae of pbyttca, BaiopdMi Stdnej College; E. D. Preaton (fel- 
low, 1878-78). it engaged at Honolulu, probably for a year, 
working under the joint auspices of the Inteinatktnal Geodetic 
AMOciatiOQ of Europe and tbe U. S. Coast ami Geiilftii: Survey; 
Herbert E. Russell (graduate atndant, 1886-87), assocU(« professor 
of mathenuUics and natutal sciences, UniTersUy of Denver; A. 
Duncjio SasBgw (fallow, 1870-79), ioitruclor in the history of art, 
VVmiDgtoa, OtniD.; Edward M. SchaefTer (graduate utodenl, 
1888-89), prafesBor at pbysiral culture, Waahingtoa and Lee 
UnlrenUy: Henry Sewall (feltow. 1878-70, anodnte. 1879^9, 
Ph.D , 1879), piufeMorof physiology, Uoivetslly of Denror; Sid- 
ney Rherwrvyi (Ph.D.. 1891), Instructor in finance. Uniremily of 
IVnn^ylranfn ; Ernest O. Sihier (.fellow. 187«-79, Ph D,. 1878), 
|>n>fe4Bor "f ancient languages, Coocordi« College, Miltvnukce; 
npf»rr ri- Thompaon (fellow, I886--87i. asMstant pror*^-t.Mr uf 
iiv Prinfieton r.>llefi:e; William L. Wilier (jf^raihiate 

ai'i . ' -QK, f.nift^itiir of Rnglixh, .S>iu1 hnr H»lem Univijrsily, 

Tex««: Ht-iisiniin W. W»>U« (frilow. 18-^1). pnifv".>r of niudem 
Innjfuagns, University of Ihp Souih; Jolin While. Jon |A.B, 
19if. fellow, ItJOO-OI, I'h.D , 1<9I}, ii>sntant in cbemislry. Cor. 



nell Univereity : Henry V. WiIhou (A.B.. 18S8. fdlow, 1897-88, 
Ph.D.. 1888, Bnire felluw, 1898-89), profeceor of btolosy. Unlfwr- 
Blty of North Carohoa : Edmund B. Wilson tfeUow, 18i9-80, 
Ph.D. 1881. BwiRtant. 18H1~t<-J), adjunct profe«K>r of bMogy, 
Columbia College : John K. Wightman (f^tow, 1888-8', Ph.D., 
18>t8). aASflclate professor of romance languages. lIaJv«nltj of 
Nehrraska; Arthur C. Wlgfatman (fellow. 1887-88. Ph.D., 1880, 
demonstrator, 1888-00). assiatanl profemor of Uology. Raodolpb 
M)»n>n College. 

— Profewor RtaM, lb# eoitnent Belgian chemist, haa died at tbe 

age of seventy eight. 

— Ac^'ordingtoinformatii'n sent to Berlin, sayH tbe Timu*, Emio 
Pasiia and Dr. fekublmann, tnvelliog 10 the rrgion between L«ke8 
Victoria, Tanganyika, and Albert Edward, have discovered what 
they take to Ije ibe ullUnate worce of tbe Nile. This h a ri««r 
•.•allpd Kifu, ivbich U mpposed to have its sources in the UUia 
country, lyitig totheea«l of the northern part of Lake Tanganyika. 
about 4° of voutb latitude. It flows into ilie »iiolborn end of Idke 
Albert Erlwnrd. It ts not stated tliAt Eiuin and Dr. StublmaoD 
hare artuallr followed the coorse of the rirer. Tbcy ba»e DO 
doubt encountered it on ihnr jotimey from Ylctona Nyann 
towards the other lake and followed it rtnwn to its month. If the 
coutw which they lay down for It ii correct, it will compel us to 
alter the hydrography on our msps of this region. There Is Do 
mention of the Lake Kifu, between Tanxunyika and Albert Ed< 
ward, to be found in existinf; maps; and it n well known that the 
African nstivM rarely distinguish between a river and a lake. — 
Xyauia, in tbe Ianguag« of Oiotral Africa, standing for both. 
Tbe ftill larger lake, Akanyaru. or Alexsodra Nyuuft. n Mr. 
Stanley named it. may rery probably aUo hate to be rvmoved. 
N'o white tnvelkT, so far a* Is known, haa ever seen it: Mr Stan- 
ley placed it dcwn on bb map from natlrc report. It may nfaaply 
be an expansion of (he Klfu. and not the MKtrnt of the Kagem, 
which fiowit into the west aide of Victoria Kyama. The Kagera 
will thus loae much of lis impnrtAi>ce as a remote feeder of tbe 
Nile, and the Kifu may pos>ih]y bKOine its moat sootberly source. 
But it should be remembered that when Mr. Stanley was march- 
ing northwards to the Vidoria Nvanaa in bis great journey across 
Africa, lie came upon a river in about i" aoutb latitude which iw 
bvlitived Bowed into the «outh shore of tbe lake uitder the name 
of Shimceyu. Mt. Stanley struck this river at only one or two 
poiniH. and these may n>ally have belooged to different rivers. At 
all erenta, on tbe m>jttt n>CfUt naps the Shimeeyo ia abarply 4e* 
tlecied to the east from its mouth in the lake, and there is uo rinr 
rtoing in fi'' south lAtttude, which flows into ibe Victoria Nyanit. 
Probably we bare not heard the last word about tbe ultimu« 
sources of this strange rirer. about the posiiioa of which Ptolemy, 
after all, was not oo fat wrong. Wft hare first tbe Kifa riding in 
about 4** south leUtude, running iDtn Lake Albert Edward, inaing 
thence as the Semliki. and feeding l^ho Albert. There It mingles 
with tbe Victoria Nile from Ijdke Victoria, and together tber 
issue from Lakv Albert as tli« White Nile, which, before it reaehet 
Khartoum, is augmented by a multitude of Irlbutariee from ttie 
west. Whether tbe Shlmeeyu or tbe Kifu be iU ooost r»mote 
southern feeder, tbe river flows thmugb Sft degrees of latitude. 
Tbe full details of this jourikey of Emin will tw await««l with tn- 
tere^ eepecially if be continues to HII in tbe blanks on our maps 
and to complete our koowlege of one of Ibe most rewarkaUe 
rfvete of the world. 

— Profe«or Thomaa F. Uoni of (be Pcnnsj h-anla Sute College 
has accepted the inritation to occupy Ibe chair ot agriculiure in 
tbe Ohio State Unttreraity nfter Jan. 1,1803. 

— Dr. E. von Esniarch. »oo of Prof<faor v. Esntarch of Kiel, 
has been appoinleil pTore<*»or of hycipne in Ihf Pniveriil,i>* of Kfl- 
olgsberg. iu the room of Pnifewor 0. FrSnkel. whu hnw ,(iinr to 
Mnrburg. 

— Mr. RoVrl P. Rigplow (3 B,, TTarvard Univcrsli; 

heen appointeit to Ihv Ailnni T. Bruce fell'jw...bip in ■>• 

plate of Dr Tlioma!- tl. Morspin. who In* r<'signr<l tbi- li-UuH>ilitp 
to accept the pwilton of nswicisle [irofe-'AOT of bitilo^y at Bryn 
Mawo College. 
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Wtnwcfuraoxa.—r titled Hibim KndCwuMla.. ...i. tSM « r*'*''- 

ticcM Bm«lD Md Rurov« l^ajTMr. 

CamiDBoloathwa irlll ba wtilooiiinl from anj qa>rt«r. Abat(«cU of sclMktiie 
P«p«ra MT* miUcUmI. ui4 oa» lMiD<1n*d capka it Ui* Im«» iviaUUnltiK uiok Will 
li« oi&llml tb* ■utbor no pM)uMt In •dtMif«. B«]MtMl msnaMripU wlU b« 
rfturaed la tb« miUioh onlr wben Lh« raqulitu uoiouat o( piMl«c« mcoid- 
BUtL»l&ftnuiii*anp1. WIUIvT«r la lDt«D4c4 loc ISMnloB nnat l>« aaibaoll- 
OMPd l>r Ibe nara* and wldnw of Iht wTU«r; not iMOMWarilT for i>tibUc«l)i>ii, 
tint MftXUArastr ot food Caltb. W« do aot Itold onrwilvea reapunaUil* for 
' an;: rlnv or aplnlooa riprsMed lu tha oommuoleaUODa of oar n inr attondcata. 
Atteuttoa la c«II«>il U> Ihc "Waau" columa. All are iDTltcd lo UM tt In 
aolii^ltlnii liironnalioA at ae^klnf ii«w poaJfJoos. Tilt oatoe and addnaa of 
ai}ptl(>aDli iboutd b« Kl*m la tolL M that anxaen wtll go dire-^ tfllboin. Tb« 
■■ Sx<!lnuic* " ralunu) U Uk«vla« opes. 



TUE KLAM.\TH NATION. 

I,— THE C0V5TBY AKK THE PEOPtX. 

" The Klamath Indians of £outh-W<steni Oregon " it tlio 
secoud litle of Ibe reccotiy published wort, by Albert Samuel 
Galschet, n)t!ch fortmi. accordiox lo ita leading Lille, Vol. It. 
of "Coiitribulious to North American Ethnology," oue of the 
several teriea of works issued by the " iJnited Stales GJeo- 
gra|iliical and G«otogicaI Survey of the Kocky Mountain 
K^gion, J. W, Powell in Charg<*." The t^rtn " volume,"" bow- 
fver, is in this case to be uoderst(x>d in a special sense. The 
work really appears iti two suhsUntlal toineii in quarto, com* 
prising over seren hundred pages each, and dislinguished as 
Parts I. anil 11, Theto«) brief " table of content!' '' iiiforms us 
tJiat Part I. contains the writer's " letter of Iransmttial," and 
aa " elbnoKrsphic sketch." with "texts," and "grammar;" 
while Part II. is entirelr occupied by the "I>iclionary — 
Kiamath-English, and EngUsh-Klamatb," This curt state- 
TTient gires but a alight ide& of the importance of the work 
as a contribution of Ibe Qrst order to ethnological scicoce. 

The Klamath River riaca In the southern interior of Gre- 
at a distance of about three huodrod miles from the 
tftc. First traversing an exlOQAive morass, known as 
Klaiualli Marsh, it passes Uirough Upper Klamath Lake, a 
cbarmiogly picturesque sheet, some twenty-five miles loug 
by five or six miles in brendtb; then receiving a tributary 
from the Lower Klaniatli Ijalce, it crosses the State boundary 
into California, and, after a winding course of two or three 
btindred miles, fallit into tbe ocean near the north-eastrru 
angle of that Stale. Several tribes uf different lineage aod 
languages dwell, or formerly dwelt, alone this stream, and 
have home indiscriniinalely from tbe river'i* name (the orifpn 
and meaning of which are uncertain) the appellation of 
KEaniMth Indiana But this deVigaation is n>ore usually 
restricted lo the people who possess the upper waters of the 
river and the great Klamath Lake, aod who, as is tbe case 
with many other Indian tribes, hare no special distinguishing 
Dam« for themselves except that of "man," — in their Ian* 
guagv, Xaklaks. Another name which has been given to 
them is Lvtuami. meaning Lake Indians, which is in no 
vay distinctive. The author has tbcre/ore judiciously de- 



cided lo retain the usuul app«IUltoo, "the KJamatb Indians.' 
addinir the description "of South-western Oregon," to dii 
tinguish them from the Californian Ktamaths. As thes«,] 
however, have their proper tribal names of Shasli, Kurok^j 
Hu|Mi, and Yurok or Alikwa, it is likely that the desigoatiqi 
of Klamath will in Lime be wholly rvfllricted to the Oregon" 
nation bearing^ this name. 

The title of "nation " is one which, us the author suggesli 
in his " letter of transmittal " to Major Powell, may properly^ 
be conferred npon this remarkable people. Their claim lo 
IbtB litle does not reside in their numbers, which at pre^nt 
hardly re^ch nine hundred souIa, nor in their territoiy, 
IhoDgh this, even in Ibcir ditninishcd reserviitlon. eovi-rs 
Bfteen hundred Square mtlea. Hut Ibey have the distinction, 
like the Basques of £OUtb-western Europe, of comimsiog 
separate "stock," po«se«sing a language, a mythology, airrf 
a social system peculiar tn Ihcnisetvee. Such a stock, in- 
habiting a compact territory, and havinK (as the Kluuiftths 
had till lately) their own government, may justly claim lo 
h« cousidered a nationality. Tbe claim, however, is in 
America not so notable as it would be deemed in Europe, 
where distinct lineuii>tic stocks are bo few. Mr. Salschet 
give^ a list of tweiily-two of these stocks, radically ili^tmcl 
in grammar and vocabulary, which have been found in 
Oreg&n and California atone. If to these we add tbe slocks 
of Washington State and of Britt)«h Columbia, the numberj 
of such aboriginal nations found along the Pacific coast 
North America will not be leta than twenty-eight, nearljl 
equallins the total number of stocks in Asia and Europe com-' 
bined. There is r«fl«oo u> believe that n carefal atudy of the 
immensely varied ]aii(;uaKes. physical and moral traits, my- 
thologies, and social systems of these twenty-eight primitive 
uatioualities would k n.-atly modify and iu some resptrcts 
transform tbe sciences of eDinology aod linguistics. Th*>re 
have been many partial and fragmentary attempts at such a 
study, some of Iheui poHSPS«ing much value. But Ihui of 
Mr. QatBcheL is undoubtedly the fullest and moat minutely 
accurate that has thus far been made of any single stock 

The Klamath country is a region of mountains, lakes, 
and upland plains, stretching eostwardly into tbe interior 
from the lofty "Cascade Range,"' and elevated from four 
to seven thousand feet above the level of the sea. The 
author was naturally reminded of bis native Switzerland by 
tbe grandeur of the scenery in the western portion of the 
reservation, "where Ibe towering ridge of tbe Cascade Mouu- 
taius and the shining mirrors of the lakes at their feet con- 
front the visitor, siirprtued to see in both a reproduction of 
Alpine landscapes in iheexireme west of America." It might 
be added that in the (teople themaelve« w* recognize the welt- 
known (raits of nwuntaineers, as we trace them from the 
f^cottish Highlands to Mnotenegro. nnd from the Caucasus 
lo the Pamir, — the Intense local attachment, the spirit of 
ind«|iendeuce. the desperate hravrry in the defence of their 
homes, tlie frugality, and the strong conservatism 

Tbe Klantath people are divided into two septs, the Kla- 
math LAke tribe, wlio call themselves Eukshikni ("of lh« 
lake ") and the Modocs. who twenty years ago acquired a 
dismal notoriety by tbe "tragedy of the Lava Beds." — an 
event, or series of events, which aroused horror at the lime, 
but in which, accordinir to the judgmnutof thebest-infomied' 
historians, iochuliog Mr. Gatscbet, they were more sinned 
against than sinuiog. An eminently fair-minded historical 
writer. Mr. J. P. Dunn (author of "Tbe Masaacres of the 
Mountains "), in his account of the Modoc outbreak, eive» a 
pithy and graphic description of this aept, in terms which. 
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with iDiDt mod tiles tioD, will apply <o Ibe wbole nation. 
*'Tbe3' were a peculiar people; good-natured as a rule, but 
higli-lempered ; iodtutriotw, and yet m haughty as the 
lariiia< Indi&nii on the rnnllnent. They had more of that 
Bomimndablu pride vrXnch umke^ tueo desire to be indepen- 
deot a4id nelf-ntftpecting than any of Iheir neig'bbors. They 
were inclined to be exclaaive lu Lhetr »ocia1 rclatious. but 
•WD amonK ihemselres there was little merrymaking. They 
look a more Berious view of liTe and its duties. !?lubbum- 
ness and siroag will were tribal characteristics. Tn features 
they were rugged and ntmng. the cheek-bones large and 
promiaent, Ibe liair thick and coarse, the face he^vy and not 
much wrinkled in old age." Of their congeners, the *' Up- 
per Klamatbs,'' the same writer says. "They were- a finely 
formed, energetic, and ct(^anty race.~ Hr. Galscliel conlirms 
in geneml tbe»e descriptions, hut adds: "The Mongolian 
fealum of prognathism and of hiifh check-boneii are not 
very marked m this upland race, though more among the 
Modoo) than in thf; northern branch. If it were not for a 
Bomewlmt darker complezion and a strange exprcsBiou of 
die eye, it would be almost impostible to dialinguixh mau^* 
of the Euksbikoi men from Amcricsnit." Their complexion 
» so nearly white that " blusbiug is easily [>erc«pLible. 
thou{rh the change In color ia not great." The hair Ih straight 
and dark; and he remark*. "I did not Bnd it very coanse, 
though with many Modoc women it is said (o he ao, and to 
grow to an extreme length." 

It ia worthy of note that the complexion and other physi- 
cal charucIeriflticR of the Indian^i of weRtern America vary in 
marked connection with the "environment," that is, with 
the climate, fooJ. and mode of life. The natives of north- 
era Dritisb Columlna. the Thlingitit (or TbliokeeLs) and 
HaMaa. are as light of hue as Europeans. They often have 
ruddy cheeks, brown or blue eyes, and red or brown and 
wavy or curly hair. As we pa.u <)ouihward along the coast, 
successively to the Nootkaus, the Chitiooks, and the other 
triheA of ftoathern British OInmhia. Washington. Oregon, 
and'northern California, we find the hue of the nkin deepen- 
ing, the eyeballs darkening, and the hair Iiecoming coarser, 
until at tengUi, under the tropical heats of central and south- 
ero California we come to tribes with almost negroid traits. 
These trailaare described by the best authority. Mr. H H. 
Bancroft, as "a complezicu much darker than that of the 
tribes further north, often very nearly black;" "matted 
bushy hair;" "a low, retreating forehead, black, deep-set 
eyes, thick, bushy eyebrows, salient check-bones, a nose de- 
pressed at the root and somewhat wide spreading at the nos 
trils, a large mouth, with thick, prominent lips, teeth large 
and white, but not always r^ular, and rather large rmn." 
But when we recede from the low. hot, and moist coast to 
the cool and dry interior uplands, the people, as in the caae 
of the KlamaLhs. return to the European type. Mr. Ost- 
Bcbet describes particularly the small mouth of the Euk- 
shikni, tiie good teeth, and the genuine Qrecian profile, "the 
nasal ridge not B(|uiline but strong, and forming an almost 
continuous line with the forehead." 

The truth is that, as one of the acutest of German anthro- 
poIogiatR, Oscar Peaohel, in his able and comprehensive 
treatise on the " Races of Man," has affirmed, alt Attempts to 
distinguish the various so-called racee by merely physical 
obaraderistics, whether of color, hair, or the oesenus frame- 
work, have proved utterly futile. As regards the shape of the 
head, on which so much Htrem haa l>een laid, the view main- 
tained by the late H. O. Morton, that the natives of this Mtnti- 
nent had a peculiar form nf cranium, different From that of 



any other people, has been shown. Brst by Sir Daniel Witsoaiu 
his "Prehistoric Man," and later by Dr. Virchow, in his recent 
work, " Crania Ethnica Americana," to be wholly iocorrect. 
Dr. Virchow declares (in his summary re-ad before the r'on- 
gress of AmericauisU, at Berlin, in 1BS8) that he Bnds doli- 
rhocephdtic, mesocephalic, and brachy cephalic tribes scattered 
throughout the coDtinont: and he pronounces in iKisitive 
terms his conviction that " the cephalic index, calculated on 
measures of the length and breadth of the cranial vault. 
should not be admitted as a determining proof of the single 
or diverse origin nf popuklions." 

We may conSdenUy anticipate that the series of pfaysical 
measuremenla of all the American lribe«, which, by a haiipy 
thoueht. Professor Putnam has instituted for the Columbus 
World's Fair, and on which many observers are now engaged, 
under the experienced supervision nf Dr. Fracs Boas, will 
result in coufirmiatr the views of Peschel, Wtlsoti, and Vir- 
chow, and establishing the truth that physical characteri^tirs 
alford 00 proper tests of rscial atHnity or diversity. We are 
thus brought back to the older, and. as time has proved, the 
io6otlely stronger evidences of what may be styled the in- 
tellectual cfaaracterblics. language and mythology. Thai 
theiie tests sometines fail, thmujfb mixture of stocky and 
adoption of foreign belief^i. is unquestionable-, and we are 
then left in etbuulogy. as we are often left in other sciences 
— astronomy, geology, and phj-sioloiry, for example — to 
rely on probabilities. But so far as ceruinty Is attainable. 
as it often ii. it can only be attained tbroufih the cridence 
of these Rpeciat tests. 

Thv language and mythology of the Klamath nation are 
of a highly interesting character; but our study of these 
subjects, with the ample niaterwls and pbtlusophic sugges- 
tions furnished hy Mr. Galsehet, most be left for uthur arti- 
cles. HoKATio Haul 

Cllai a, Oatarto, i 
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ANOTHER Kl\^R-PIRATE. 

In iSeience, vol. xiii., 1)^89. p. 108, under the title of 
Kiver-Pirnle." Professor W. M. Davis described a recent caae 
of river capture in soutb-easlem Pennsylvania, brought 
about by Ibe backward gnawing of one stream into the 
dminage area of another. In looking over with him the 
Doylestown sheet of the Pennsylvania Topographic Surwy 
there were found numerous cases of similar capture, either 
already acoomplished or about to take place, and at his sug- 
gestion the writer rtvently made a visit to the district in 
quesLitm. in the hope of being able to add Mimethiog more to 
the history of the rivers of Pennnylvania. 

The r^iou of these migrations, Buck County, is situated 
in the north - eastern part of Pennsylvania (see Fig. 1), and 
extends for thirty-three miles (in a straight line) along the 
Delaware River. It is a gently rolliuf, well-cultivated 
country, c«m[iOHed of Meaotnic new red sandstones and shales. 
dipping from 5^ to IS* lu the norlh-wost, the hard and soft 
layers of reddish Band and mud alternating. The evidence 
goes to show that the surface of the country has been re- 
duced by erosion at least 1,000 feet sioce the lime wtien lite 
bedn were laid down, for the upper deposits must have once 
overspread the ([neisa ridge at the northern county line. 
They still rise nearly to its top, and there is no evidence of 
a fault, the absence of any trace of it being capable of ex- 
planation only on the supposition that extensive erosion has 
taken place.* 

• M OmL Bun«r ol ^eaa. USB. 
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Tht evidence from New Jeney »nd^onns>'lv»nift gotm to 
sliow that Bft«r the tiltiDg of the sandstones there catne an 
cxt«asiTe period of denudation, irhicb resulted in the pro- 
duclioQ of a more or leu perfect plain, the so-called Creta- 
ceous haselerel, which can be iie«n in the level tops of the 
New Jerwy Highlands and of the ridges of PounsylTuuia. 
Following Ihig came an elevation, giving the streatns re- 
newed energy, and resulting in the etching oul of the sofier 
forks down lo another peneplain, the Tertiary l>a«e-level. 
Finnlly another elevation gave the streams another jKriod of 
avliviiy, and it is iu this cycle that ne Bnd Ihem to-day. 
The larger streftniii, lik« the Delaware, have already sunk 
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tbeir channels well inln tlie Tertiary peneplain. It is with 
•QBie of the smaller ones that w« have now Lq deal. 

Unlew aomelhing had occurred to interfere with their 
work in the previous cycle, which ended in the production 
<tf the Tertiary peneplain, the Btreama of this district should 
now be well adjusted to the stnicturt*. On examining the 
map, however, wc 6nd that many of them show a tendency 
to deflect dowDstream as they run towards the Delaware. 
finch an arrangement is characteristic of the trihutaries of 
flood-plained master streams, as is well shown in the ca»e 
of the MiMikSipiii and tht* Po, and may perhaps be explained 
in thifi case by the flood plaining of the Delaware during the 
Tertiary period of base- level ling. Had such a Hood-plaining 
occurred before, i.e.. during the Cretaceous base-levelling 
«poch, Ibe side slre«ms would have xlresdy bec4>me adjiiitte*) 
to the slructnre, for since Cretaceous time the whole surface 
of the country haa been worn down some hundre<la of fee*. 
Flood- plaiaiog such *a that believed to have taken place 
here, aeema to be obaraoterislio of large riven during the last 
•tages of bate-levelling, when, with a very gentle slope, they 
build their deltas up-stream from their nioutb.**. covering the 
country on both sides with alluvium.' 

The flood- plaining of the Delaware would give the side- 
alreams a aupeHmpcwed course on the Tertiary peneplain, and 
an they cut down thmugh the corer they would find them- 
selves flowingacroas tbe outcropping edgesof the underlying 
atrata of sandstone and shale. An arrangement of strata 
•uch as that here preeented gives an admirable Held for the 
adjnBtmenl of streams. Tt can he readily seen that If a side 
Btreaiii works back along the strike of one of tbflae beda, it 
has, especially if the bed is soft, a much easier conrsA than a 
atrearo which has to crofo the edges of many hard and soft 
strata on its way to join the master Perhaps this may be 
more easily understood from ihe accoinpanying figure (Kig. 
2). reduced from Ihe contoured map of the Peniisylraoia 
Oeological Surrey, representing the district under considera- 
tion. 

' W. V. IHtI* : '• na Qeoloffhwl IM«a ot Otigla ot C«rtalii Tni>ocrSpblc 
Fufma Ml UiB AtlAnilc Slopn at Ui« CuUci) SMbia" <D<i1lMUi Otiet. S-w ot 
AoMrlra, Vot. i, p. Wi;.; •• Th* Rivar* atnl Vnilrjrs of ['pan." (Sal. <;••>«. Mn.. 
*\'al. l,?la.l»: ''Tlia OBofnphiaDeT«laiim<Ki(«F tfurtlivfuNew Jancjr'iriMi;. 
Bev'.oi) «<K !f at Mat , XXIV.. lAm. 



In this ease Tohickon Creek, only the lower part of which 
is shown, has its course directly across the strike of the beds 
down to the Delaware, while Tinicum Cr«ek goes along the 
strike for some distance and thus has au e^isier course. The 
result has been that a branch of theTintcum has gnawed its 
way bock along the strike until it is now within less than half a 
mile of the Tohickon. The Tohickon has a deacenl of some> 
what over twenty feel in the flrst mile from this point, while 
the branch of the Tinicum falls over eighty feet in Ihe same 
disUtuce. The distance from the present divide lo the Dela- 
ware is about eight milen along the Tobickon, and about Ave 
miles along the Tinicum. It is seen, then, what an advan- 
tage the little branch of the Tinicum has over its larger rival. 
The region where the cnnle&t is going on is just soulh of the 
letter A in the flgure, and as the more favored sireau works 
its way further and further hock, the divide will he pushed 
over the intervening space, and before long the Tohickon 
will he captured and led out by a shorter and better course 
thmugh the Tinicum, leaving its lower part, beheaded, to 
continue its way down the Tohickon valley. The region of 
the divide ia pretty level, being all enclosed by the 300 feet 
contour, with a slight slope toward Ihe Tohickon, and a 
greater ouc toward the Tinicum. and if we gat this idea of 
migration clearly in mind, it seems almost as if we could see 
the divide moving toward the Tohickon. There are few trees 
to protect the surface ther«. and the crops of potatoes and 
com which cover the flelds give a good opportunity for the 
rain to carry away the soil. 

What is about to lake place in the case of the Tohickon. 
seems to have already happened further to the east. Here 
again the Tinicum is the pirate. A^lance at the flgure will 
make plaio the stale of the case. If the Tiuicum is followed 
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down its oourse to the Delaware it will he seen to make a 
sharp turn to the uortb-east just at the point where its pirate 
Iribuuiry comes in from theaoulh-west. Knowing, as we do, 
that ihe easier course lies along the strike of the beds and not 
across it, wc DaluraMy turn to this point to see what has 
taken place, If on coming down the Tinicum lo Una point 
w« conlitiuu lo Ihe south, we go for some distance up a small 
sln-am flowing north, which comeh down to the Tinicum 
through a deep and rather narrow valley. Continuing our 
walk along this creek, we soon eome to alii tie sheltered nook. 
whcr« a picturesque farm-house stands, pusi which the creek 
flows, coming in from the M»itb'We«l. Wi^ now leave the 
latter, aud i-onliuue up a hollow to the soulh-essi, and aci'ovft 
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some field*, gentlj sloping towards a deprcuion in the mid- 
dle, until we reach another little creek, flowing south into 
the TohicfcoD. The explanation of this seems to be as fol- 
lows: Beaver Creek {mginally flowed out to the sonth-east, 
across the present divide, into theTohickon, having a similar 
course to that of the Tobickon in that it crossed the strike of 
the beds. Tinicum Creek, gnawing along its easier path, 
reached and captured Beaver Creek, at the point where the 
sharp torn is seen. The divide which originally stood close 
. to the Tinicum has now been pushed south until it occupies 
a position close to the letter B in the figure. 

The beheaded portion of Beaver Creek still occupies the 
old valley, while an inverted stream now flows north in a 
directly opposite direction to that of the original Beaver 
Creek. The old valley across the divide to the Tobickon is 
seen as the gentle depression in the fields. 

This explanation shows us why there is the sudden turn 
in the Tinicum just at this point. It has worked back on its 
easy course until it has captured Beaver Creek, and, as 
shown above, is continuing its work by pushing back towards 
(he Tobickon, which it will very soon capture in the same 
way. * R. DeC. Wabd. 

HKTvd Coll«g«, Oct., 1801. 



ASTRONOMICAL NOTES. 



H. Pauoxri. director of the Vesuvian Observatory, is re- 
sponsible for the statement that all the -great eruptions of 
YesnviuB take place at new or full moon, and especially 
eclipses. The eclipie of June 17, 1890, was acoompanied by 
violent earth currents. ' On the other haad« Captain de Hon- 
tessus, who has patiently accumulated observations and data 
concerning earthquakes, has now a catalogue of more than 
60,000 of thnse phenomena, individually disciisaed. He ea- 
teUishes-ihat^aiibquakesare distribnted luifannly through- 
out the day and night, that they have no relation to moon 
culminations and astronomical Meaaons,'and that such coin- 
cidences which have' been Claimed in the past rest on insuffi- 
cient ground. 

M. Janssen, the eminent Frcpch astronomer, has been 
attempting to find solid rock on the tt^of Mount Blanc, upon 
which to build an observatory. His scheme has been to bore 
galleries tbroujdi the ioe. bat so hr he has been unsuccessful, 
and he is considering the feasibility of founding an observa- 
tory on the ioe. 

In the December number of Knowledge will be found re- 
productions of photographs, taken by Dr. Max Wolf of 
Heidelberg, of the region of the Milky Way in the con- 
stellation CygnnSt and also in the constellation 9agitarius. 
Mr. Ranyard, the editor of Knowledge, in an article enti- 
tled " Dark Structures in the Milky Way," calls attention to 
several intnresting facts connected with Uie region of the 
heavens shown in the phfitographs. One of the r^ons cov- 
ered is that surrounding Alpha Cygnus, and directly above 
that star is seen a dark, branching, tree-like structure. It 
evidently corresponds to a branching stream of matter which 
cuts out the light of the nebulous background on which it 
seems projected, and it is evidently intimately associated 
with the lines of stars which border the stream and its 
branches on either side. A somewhat similar dark branching 
stream may also be traced on a photograph of the region 
surrounding Epsilon Cygni, a copy of which appears in 
the October number of the journal ahnve quoted. Altogether 
the article, with it.-) attendant pdotugraphg, is vpy interest- 
ing, and brioE^ to lig'ht some ne.v facts connected with that 



region of the heavens in which the stars seem almost count- 
less. 

The small j^net discovered by Dr. J. Falisa of Viennt, 
on Aug. 30 (now numbered SIS), has been named Chaldea. 

In a very, interesting paper in No. 8,0M of the Aatro- 
nomtaehe Naehriehten, Professor Anwers gives the sun's 
parallax as 8.680", with a probable error of ± 0.028" This 
value is the result of the determination from the Oennan 
Transit of Venus expeditious in 1874 and 1883, during which 
years 7S4 measurements were made. Professor Harknest, in 
bis discussion of the results of the American Transit of Veoos 
Commission, from the photographs alone, obtained the value 
8.842" for the sun's parallax, with a probable enw of 
± 0.011". From a discussion of all the data obtainable, he 
obteined 8.8090S" ± 0;e0567". This latter value corresponds 
to a mean distance of 93,796,950 miles from the earth to the 
sun, while ProfessorAuwers's value corresponds to a distaaoe 
of 91,814,000 miles. 

The following is a continuation of the ephemeris of Win- 
necke's comet The epoch is for Berlin midnight 

1893 B.A. Dee. 

h. m. 8. e ' 

Jan. 12 18 28 13 + 13 88 

IS 89 8 IS 43 

14 30 4 IS 47 

15 30 96 IS 58 

16 31 53 IS 57 

17 33 46 14 8 

18 33 39 14 9 

19 S4 31 14 IS 

20 35 83 14 88 
8t U 86 18 +14 S8 

The following is a continuation of the ephemeris of Woirs 

comet -Tbe epoch is for Berlin midnight 

1898 R.A. Dee. 

h. m. 8. 

Jan. 11 4 16 43 — IS 8 

IS 17 5 18 S4 

IS 17 89 18 45 

14 17 55 U S7 

15 18 38 18 88 

16 18 51 12 19 

17 19 81 18 10 

18 19 58 18 1 

19 80 34 11 58 

80 30 68 11 43 

81 4 81 S3 - 11 S8 

G. A. H. 



THE GRADUATE STUDENTS' AS-SOCIATION OF JOHNS 
HOPKINS. 

The JoJina Hopkins UmvertUy Circular for November gives tbe 
names of graduate stuleats in that university from nearly every 
State in the Union. Nearly all the Canadian provinces and sev- 
eral Toreign countries are represented. These tbree hundred stu- 
dents are hero, primarily for bard work, each in hia specialt;, in 
one of fourteen departments. Not a few of the students enrolled 
last year are non* studylnK in European universities, with the 
expeciatioD of returning to their work here at the beginning of 
the next year. 

There must be departmental isolation in every university, but 
this may become extreme. The best training for a cnpalde and 
cultivated manhoo<l can be uhEaine<l only as one mingles with 
his fellows and share? their v;iriod experience.'. An oc¥jwx«*.v>!otw 
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whicb could furniflh eoaie lip of Borial soHdsnty betwren 9tud«it« 
whilo iD rwiJeture here, and bria^ (lie men into easjr communiCM- 
tlon witJi anirpnitkB wtu^n abrmd. tuR beeu looking. Thu waot. 
fvit by the gnuluaie« nnd Bome meniberti of thf fHctilty, Im] to tbe 
rarmation. Majr i&, 1891, of the Orailu«t« Rtu<f4>-niti' A-vociaikm. 
KmiUr aMOolationR have been foraivi in tbo unirtnitrn of Edin- 
burgh, Pui«, and hi other Buroppnii uniwreirmk 

Thr epccifie purpoAes of the ii9w.x:ntion may be gatheml ttQta 
tho molotions pasM^ at (h^ linst Dia»-nieelm){, from the coBsti- 
tution adopted Oct. 17, Hn<l from the repDtls of Vk varJODS com- 
mitter. All of thvve are freely used in the pr^paratloD of tlio 
prnent stalement. 

Ally grailuale slodent may become a loember of the aesuciatiun 
on ai^ninK 'he con^litutton nnd paying a small imnual fee 

Tbf honorary member* consijtt of the members of the faculty, 
hII |»ut members of llMaBBOdalion, and of eurh diiitinp^tithed mc'n 
;it home or abroad a» iimy be eleeted to honorary memhership nt 
the yearly mwtin^f of tbe.asBOciation. 

Tbe fuoclioiw of the aasociatioa arc comprised in the diTJtioni: 
interna liottal, aatinnnl, and lix-nt or Mcfftl. Thv committee on 
intentaLiouul rdntianTi furni^b ittudeols going abroitd with letters 
of lotroduciloa to aimilnr nswclatioos in foreign univenitiea, and 
receivb mudenlii with iHt&rs from like aMuciatiomi of foreign 
un{ver»]tJi«. Xntional fum^liont are carried out liy a coiinuit- 
tw who tttriro to promote intercourse with colU>£et and uoi* 
i-emitieet in tbe United States and prfaent tha advantoge* of 
this unirersity to glitdento who m^nilPKiptnle gruduatc work. This 
committee bait cbarg« of univemitr exteni>)<.in in Baltimore. The 
»oci»! i^mroiltee receive new student*, acquaint them with uni- 
v^rmty; met hods and give other desired information. Tbey are 
the meditun for co-uperatiua betwfen tbe fiirulty and ttUidenta. 
Tbey secorv any advanta^efl in trade, nnd adopt such meami b* 
may bs fcastble to promote sociability among tbe students. 

These and other constitutional provl«toni have been carried out 
during tbe prf?sent bolf-year as follon's: — 

A Htudents' oomniittec. consisting of one from CAcb depart- 
ment, elected by the graduatH ftudrtit* of the wvi-raJ deparimeota, 
was chosen. 

Tbe »tndent repre*entalivee of tbe reepectii-e d^tartmeate are: 
■stroaomy, BranU M, Ro>zel; chemi<Mry. J. E. tiilpin; geology, 
Frartcis P. King ; hiolngy. It, (J, Uarri«oD ; pbystca, Oeorgc O. 
Squier; iiiatlioinHti<^, E. P. Manning; English, F. J. Mather; 
bMory, J. A. Jamra; German, Albert B. Faust: (ireek, Ji>hn 11. 
T. Main: Latin, Kidney U. Stacey: Sanskrit, William W. Bad«n; 
romance languages, Julius Blume : Semitic langiuRt^ J> D> 
Priooe: palbology, S. Flexner. This general L-omrailtee. in pur- 
suance t^ powera granted, elected tbe araociutiuo officers and i^i- 
poinled Eub-committecs for thu presunl year. 

Tbe following officets and sutr-committees were elected: hon- 
orary president. Profeasor B. B. Ailamn : president, John H. T. 
Main: vice. president, W. L Hull: serretflry. R. (i. HarrtMa; 
Ireaaurer, T. f4. Baker; rommitlee nn intemnlional relations, J. 
E. Bhime, David Kinley, and P, J. MuLher; committee on na- 
tional relatione, J. A. James. 0. W. Mmith, and W. 11. Kllpat- 
rick: committee on social relations, H. P. Bigektw, A. B. Faust, 
8. Q. Htacey, U. S. Orant. and J. Blume. 

The work accomplMbed by the oo«nmiltee«. although a mere 
Ijeginntng, aerves to show that the atiaocialion ha* a valuable 
place in university life. Communication l)a« l>e<en entered into 
wHb associatiooM of foreign univertities. L«clurui and courses of 
lactores have l>een given Ity graduate otudenls in the interest of 
churches and of city luwucialione. 

Dr. Walter B. Scaife, a furtner Hopkins student, by the Invita- 
tion of Profeesor Adams, is to give for the l*eni-fit of the aiuocia- 
tion an illustrated lecture on " Florence an.1 the Florcntinefi." 
This lecture b to be given in Levering Hall and followed by an 
assembly in the iiarlorA. This meeting will be tbe Hrsl of a serieti 
of social gatherings to take place during the year. 

Through these meaaa it I* believed that departmental isolation 
will be overcome ; tint men may, through this sssociation, enter 
into a broader Mtudent life, and that the university at large will 
he convinced of the need for wider Kvial relations than are found 
in tbe labonitnry or f«minary, 



JOHNS HOPKINS HARINK LABORATORY. 

Thb following report of the IWI ■es'lon of the Marine Zoologi- 
cnl laboratory has just been made to the president of the Join 
Hopkins UoivprRiiy. 

Early in Hay, 1^91, some of the members of our party went 
Jamaica, which bad been selected as our Held of work for 
seawn, while others joined m later on. 

Our party was as follows : W. K. Brooks, director ; E, A. 
drews, ostociate in biolo(ty; R. P. Bigeluw. graduate student li 
biology ; J. P. Campbell, professor of biology, Alben«, Georgia; 
O. W. Field. graduat« student in biology ; J. C. Olfford, »[>wini 
stodeot in fiathology; It G. Uarrison, H. M. Knower, and M. M. 
Meleair, ynidiial^ ttudents in biology : T. H. Jlorgnn, Adam T. 
Bruce ft-llow; G. C. Price, graduate Hudoui in biology: John 
Stuart, teaclier of science, Hope School. Jamaica; Charles Taylor, 
Kingston, Jamaica; B. W. Barton, lecturer iu botany; Basil Sol* 
lers, teacher, Baltimore. Tlietwo laxt named devoted Ih^msetvM 
to botanical cxplorolioQ and study in tbe interior of tbe island, 
and tfaey did ool visit the hiboratury at the aea.>>hor«. 

After a prelimiuory exploration of different fteaporls, we selecteit 
Port Heudereon an our lUation. Thia in n seaside resort in King- 
BtOQ Harbor, oppoiute Port Royal, and about nine mites by H'ali>r 
from Kingston. Here we found two partiatly furnished bounty 
suitable for a laboratory and lodgings, an'j we reuted and occ^H 
pied them for about fourteen weeks, from 3<ay 26 to Sept. 1. ^| 

Ths estahliAhment of a party in a new home at a remote i>oint 
in n flirangc country is a task which, in t)ie mid-nummer climat* 
of tbe tropic-*, is most severe and exhausting. Of this. I was en- 
tirely relieved by Ur. Morgan and Mr. Bigvlow, who ihemaelves 
attended to all the preliminary wort with great efficiency, and I 
take this opportunity to ibauk them for their willing help, wliich 
contributed in no tiuiill degree to the success of our expedition. 

Our summer was devoted, in great pan. lo the collection and 
pmervation of material for enibryological work at home, and, as 
the members of the paity are still employed in preparing and 
studying it. the resalta are not ycc far enough advanced lor re- 
porting. There are a few noteworthy points of interest, however. 
Among them are the following: — 

Soon after we tottled at Port Henderson, Mr. Field found near 
our lalmratory, in an enclosed kgoon of dense mtt water, a very 
remarkable rhtzostomatous medusa btdonging to the genus Oassio- 
pea. No 0]>eciai of Ibis genos, aa limited by Uaeokel, has bcretc 
fofv been found anyn-bere in the Atlantic. It la a South Pad 
form, and the koown species are from this region or from 
Indian Ocean and the Red Sea. A species of a closely relatl 
genus, Polyclonia frondoaa. was found by L. Agassiz oti th«c< 
of Florida, and was referred by him to the genus Casaiopea, al> 
though it iti nut a true Caniopes. Polyclonia frondnoa \a found 
ho Jamaica also, and we obtained aperiii'enH in Port Royal Har- 
bor. It is also found in the Bahamas, and Professor U. V. Wil- 
son ban given to me the aotfi and diawinga which he made froiu 
specimens which he obtained at Ureen Turtle Kay. ^M 

The meduM which we tound at Port Henderson is not a PolfB 
clonia, but a true Caaaiopea, and the only one as yet found iu tb» 
Atlantic. As it is very abundant and conspicitouii, its emruiie fr 
the notice of naturalists for such a long time ><• r<-maiknble, for 
is so well known lo the negro Qsheirmen ot Jamaica that the 
have a name (or it — tbe Guinea com blubber. As it is one of 
tlie iniMtt common and characteristic marine animals of these wa- 
ters, I havu propustfd (o call it, after the Indian name of tbe 
island, CaHiiupea Xamachs. While il is able to swim slowly by 
the [lulsatious of itR l<ell. itie usually found Hxed upon tbe aniooth 
ctialky bottom by the dat suoker-likc surface of its cxumbrella^ 
and in »ome place* the bottom was so completely covered wit^ 
them that Iheir circular dlaca were actually touching each ottx 
while the inter»|Mrr« were filled in t)y smaller H|iecimen«. 

Our knowledge t>f th« life history of tbe rhixostomatous 
dufie is very incomplete, and is baaed entirety upon the study 
the Mediterranean Cotgtorhiga Uibervulaia, a species wbioh 
longs to a morv B|)ecialized division of tbe group than Caasiopeft^ 
although it was formerly called C^assiopea Borbcoka. Uouy fun- 
damenlal points in the developmeul of tbe rhikostomes, ard, 
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f*cc. of th» f>l(«otDFtluf«0 In ectipral, arc ntUt in difpalr. aod at 
tny ujggifttUM Mr. Bie«loff vnderlook to trace the life liiMorr of 
our CaMiAfN>a, a Uoe of ivseari^h for a hit^h the etudka which lie 
has iiur»uerf for nearly three years under roi direciion. on llie 
tiiiiK-liir" uf Di*ciimfo)uadp, rendered bim wp.Ilqaali6^(l. He found 
the larw ot Cai«io(wa on marine plants amonx the aduho, nnd an 
tbew liieil in cAplfvitj and t*t free |teculiar |>laniil».lik<- hudu, 
n liloh nl<M> lived ami grew in small aiunrin in the huutie, he ws» 
ublf I" '>t>taia a fairly complete eerier of younx Btages. The most 
in<ere>tioit rrtullA of bis aturiy of the livioif lar^te are (he disnji-- 
ety c' (bis peculiar method of budding, and the wttlemeQl of itie 
qiienion aa to the origin and houtoloiEy of lb« seiiae or^ana of 
■•lull DiAComrdurB!, which he lias proved 10 be the modified baaal 
[MVlion.* of rarlaJn tentoclea of i)ii> attached Urviv. Thin in Mup- 
plemf-ntarr in, and in nmpliBruiioii of, Mr. Bigrlow'a former 
iroilt an the development of the senile organs in other (^roupe of 
meduMB. While at Pof t Hendt-r^on he watched the lan-n* undergo 
Iheir mMimorpboMfs, and he made dran-ingn from life of the im- 
portant MAgeau He io now rompleting hU work hy Ihe fDudj of 
M-rtiil aet-UcniA of IhA larrw, and of Ihe oraans of lh<- adult. Thi« 
M-itrk whicti ia non kv\] under way, giv^ ptotnise of reaalla of 
Tvry uirat intertwt, and I regard )t a^ a very noteworthy pieMi of 
irurk. na it will be, when COmpleti-d and published with ample 
illnalrntiona, a pemianeal and valuable addition to our knowledge 
(if the niedutw. 

An I lind boped to Htid Chiton with egg«. Mr. Metcalf wer.t U> 
Jamaica prepared to atudy it» developmeDl. We found wrentl 
«|>reie4 of Chiton in great abatHJance on tlie rocks at Pojt Hpnder- 
8i>n, close lo our laboratory. Within a few hours after his arrival 
lie obtaine<l the egga, and aoon had a Hcriefl of larva*, at alt alages 
St dertrlopment, Itring in the hou!«e in »mall aquaria. He <levo(ed 
he season to the study of Ihe llrfng larvtp, and to the preMTvaiion 
>f material for M>c1ions. He is now continuing the work at our 
)l>nraiory in Baltimore, and be has (xmstrurted a terie« of eularRed 
lOtleU fiOQi hi« aectiona, (o exhibit the pnx:e9s of M>gmrulationor 
lie egg of ChJIon. 

We found outwlrea well placed at Port Hendervon foratadying 
Jie Termite*, or ao-called nhlle aots. and Mr. Knower. wbo had 
II my •uggestion prepared bimMlf for Ihis work bcfoie leaTlng 
^Baltimore. »peot hiaautntner in observing tbelr l>iitjit«, niid in col- 
lleoliD^' Ike egffs and larrie. as well aa th« Adults of the dtfTerent 
iMe«. He i-reaerced a tine cottpctlOB 0/ (beae Bpeiiroens. for em- 
t>r5»!0itic»l and anatomMal work, and he it now n^a^pd in iMe 
IToaecotlon of this portion of bk mvarrh 

Sir. Field contiutied at Port Ilender-on the study of the enibry- 
Blo^y of B'_'hiii')dt'rius, upon which be hA« reco engaged for two 
rrart psst. and lie added to hii collection Ihe eggs and larvie of a 
lumlier of forms of whirh he prevkiualy had no reprewulatiou. 

Mr. Uorfran siient a great deal of bis time in Kathering and 
Mndying materiat hearing on Ihe [irobUm of iDetamerizatioD In 
animals, and In this connection he collected the udtiltv and embryos 
Chiton. Opbfurans. etc. Ue also obtained at several places In 
ie iuif tiiir of the island a namber of tgg» froui a species of tree 
jg. which baa no tadpole stage, but hatcbee from the egg a^ a 
pitlle fro*. Some of theiK wt-re kejrt in tlte laboratory in wet 
autM until Ibey halchfd, whiln i.thtr* were preserved at fuoceaatve 
lubrjook Ktngea. He wa» »o tf»rtunate as to obtain B very com- 
plt*te *frie4 of stages, and Inasioncb as Its development has twrer 
pen studied, there is every reason to hope that moM valuable 
esults will Iw obtained by the thorough fludy of this material. 
Some ten jenn ago I found at Beaufort an fniereftting Crusta- 
pan. Lucifer, whoae metatnorpliaala la most remarhoble and in- 
tructive. I obtained a few egtgs. and rfored the newly hatched 
uvse, and traced the motamor|>ho«ls <»ilh exbau^liv). minuU'neM 
rom Uie time of hatching to maturity ; and my rvMilta. with ample 
llustrntUinii^ were presented to Itw Royal Society of Loodoo by 
'Pmff«or Huxley, and were pulili»he«l in the Philosophical Tiao»- 
nctii'HS. Tills work, w hioh whs among tlw firsi fruits of our fua- 
ine IftUfratory, is cmw t>mlH^lie<l in nil llw sl«ndar>l lexl-buoks. 

I viitt not .-il^lr, nl ilenufort, to obtain enough eggs of Lucifer to 
rtudy liir vmbry(4ogy, although tbe few which I did fiud showed 
iat this part of its life hisic'ry is (uMy as im|M)rlani as the meta- 
aorpbiais, [ have been npoo Ihe watrh ever since for a chaiwie 



fo obuin a fupply of egga, in order to topplMlwnt any tint memoir 

00 the metamorphosis by a second on tlw embryology ; hut while 

1 have occasionally found Lucifer with C(ix*i out at «ca, I harv btid 
no opportunity to study it, as tbe preparation of tlie material pr»> 
aent* such difficulties that it caniKit lie carried on at sea. TW 
adult animals are an amall that they tuv almu«t tnrisible, sod the 
egg", which are microscopic, am »o lontely attM-hed and so deli- 
cate, that tbey arw lost in ttie act of capturing the ailullA, [ was 
greatly pleased to Knd L^jnTer in abundance, and hy going ool In 
a boat and collecting thf adults with snat cw«, and taking them 
carefully home, 1 was w forlunaU aa to AikI soow thirty or fonjrl 
with eggs, and these I kept in aqoarta Ioor enough to obtain a 
tolerably complete aerie* of stagm in the emhrronie derekvpinent. 

I Bin now eoftaged in the study uf this material, and I hope to bavA 
an nctxmot of the embryology of Lncifer compWted withio ayear. 
My auucesa in obtaining iheie eggs la an ample retam for tlie ex- 
pedition to Jatnoica. 

These are eoine of the mibJKtH apon which we hope locontribute 
oifgioal scientific knowledge, as the r««uli of our summer in 
Jsmatoa ; hut, be Jdns Ita ralne to science, the ei[x>tlitiun had very 
grMit educational valoc to all of us. We saw for ounwlvea aa 
endl«>ss variety of moat interesting and Instructive natural objecta, 
wbicb we had preriously known only from liooks or preserred 
specinieoB. and every hour wan Blled with most delightful ex|>erl- 
ences of tbe gieatmt value to nxtuniltsb) aitd teacherv of natoml 
8ci»noe. I am aure thai all the members of our party will bnglad 
to join me in ezpreaaing our high appreciation of tbe great advan- 
tage which we have enjoyed in tbe oppottonlly In apend a summer 
in laboratory work at the iwasldp in Jamaica. 

After our return to Baltimore, a aeripa of public lectitm. ilhis- 
trsled by «peciniei» and photograptaa, waa given by luemlieni nf 
tbe party, under tbe auspices of the Nalnralisu' Field dab of the 
University. 

The lecturw were aa follows : Tlie A»p»ctB of Nature in Jamaica, 
by W- K. Brooks; the Zoology of Jamait^m. by E A. Andrews; 
the Natural History of Termitn, by U. M Koower; tbe Butany 
of Jamaica, by B. W. Bartoo ; nud Ibe People of Jamaica, by Basil 
Sollefs. W. K. BttOOKS. 

AMONG THE PUBLISHERS. 

Tub ," Browning Cycl<^i«dia,'' which has been in pceparation 
by Dr. Edward Berdoe, author of " Browning's Mesoage lu Bis 
Time," will be published very ^borlly hy Hacmillan A Co. It la 
proiiably Ihe most geoetally inefnl of all the aids to the study of 
Browning a» yet an«ui|»ted. 

— IguHtPUs rhKint)ly'j< new Ixjok will be entitled "The Cipher 
in the Plays and on thu Tumlintone.'' It is to place the truth of 
tbe belief In a dpher beyond cwnlroverey. 

— Mr*. I.,auretKe Oomme is engageil u|h>d a book of t-hihlrea's 
games, and also upon a voloma dealinx with lb* various local 
feasten and ceremonial cake«. Ix>th of m hich subjects were ratber 
prominent at the recent Folk-Ijore Congnws, 

— T. y. Crowell & Co. have just issued the Qfth and concludinf , 
volume of Sybel's work ou "TUe Founding of thvOemian Empire 
by Willism 1." Tbe volucne eoaLaloa, hividue ttie text, thirty 
pages of index and ten pages of chronologicsl data. 

— " Homiliee of Science "* t« tbe title of a volume, by Or. hul 
Cams, from the t^pen Cotin f^aUlshiDR Ctimpany. coosbting of 1 
collection nl fbort editorial articlea discusving religraus, tnoral, 
and >ocial qiiestlona from tbe standpoint of what might brlclly be 
cliarnctericed aa tbe religion of science. 

— The office of The PuW^trrif Weeki^ will publiah at onoe a 
useful band-book for tbe bookseller and librarian, entitled " A 
Boiksollcr'a Li'.rary. and How to Uae It." by A CJrowoll. The 
volume cuotains annotated liatB of the princfpnt Ami'hcnn. l:uglisl^ 
German, and French hook-trade catalogues, trade au't literary 
journals, leading; IJhiary and auctloa cAtalogues, ealaJoguea uf' 
dealers in second-tvnnd boolca with meniion of their apeciaitlea, 
etc. These liats are accom|nnie<l by concise and pmctti^l hinU as 
to how they may best he umnj. and tlie volume thus fontis a de- 
sirable manual, parMoulnrly for the young bookaellet. 
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— The AUaniie MonHiit for January in a very gooJ number. 
Tfae article is it that is moat likely to attract iDlelliKent readers U 
that on' *' Joho Stuart Uill and the Loadon and Westminster Re- 
rienr." Mill was the proprietor of that Review from 1836 to lt)40, 
and had ae his assistant in the editorship a young Sootchman 
named John Robertson ; and this article consists in the tuain of 
letters that Mill addressed to Robertson during those years. The 
letters are very interesting, not only as revealing certain aspects of 
Milt's character, but also as showing the care with which he strove 
to keep the Review up to a high standard, and also with what keen 
intelligence he criticised the articles that were offered for insertion 
in it. Another article that is sure to attract notice is tliat on 
'' Boeton," by Ralph Waldo Emerson, in which the author traces 
the historical connection between the character of the early settlers 
and the moral and intellectual inBuence of B3ston in American 
life. He justly says that Boston owes her inSuence to her re- 
ligious earnestness and her instinct of freMom, and predicts that, 
BO long as she retains these qualities, her influence will continue. 
This article was written in 1961, but has never before been pub- 
lished. Mr. Henry James contributes some reminiscences of 
James Russell Lowell, and expresses the opinion that Lowell's in- 
fluence was mainly due to his style, both in writing and in speech, 
— a remark that is to a certain extent true, though the faults of 
Mr. James's own style are such that he is hardly a competent 
critic. Besides these papers, there ore some excellent book-reviews, 
the beginning of a novel by F. Marion Crawford, and various 



other articles which we have not space to particularize. The 
Atlantic's programtne for 1893 is unusually varied and promiainf;: 
and the ma)(BziDe ia sure to have interested readers thronghoot 
the year, 

"Garden and Forest for Christmas week contained, as its 
leading illustration, one of a grore of hemlocks whitened «ilh 
lately-fallen snow, and in an editorial article the statelinesa and 
grace of this northern evergreen are celebrated. There are pic- 
ture«, too, of a rare orchid in bloom, and cultural direotions for 
growers of fruit and flowers. Mrs. Robbins gives a sketch of 
Deering's Woods, Portland, in her New England Park series; Mr. 
Jack adds some notes on his horticultural tour through Enropi'. 
and M. Demontzey tells how he has tame<l the torreota of the 
French Alps by reclothing their basins with growing forests. 

— From the D. Van Nostrand Company we liave reoeiraj 
-How to Become an Engineer,"' hy George W. Plympton (UP, 
50 cents). It is a brief treatise on the theoretical and practical 
training necessary in tilting for the duties of the civil engineer. 
giving the opinions of eminent authorities on the subject, and io- 
dicbting the courses of utudy in engineering usually followed ia 
the technical schools. From the same company has come "Tbe 
Sextant," by F. R. Braioard (18", 50 cents), being a treatise on 
reflecting mathematical instroments, with practical hint*, sng- 
geations, and " wrinkles " on their errors adjustments, and nse. 
To the sextant, the form of reflecting instrument most commonly 



lEO-DiRWmtSH AHD NBO-LAHUICKISK. 

By LESTER P. WARD. 

SoeJctj of 'Wkihiii^on dellTered Jan. S4, iKH]. A 
lilitorical ^nil eriticai review at mcwlem icl^allflc 
tbbugbt reUtlTC tb LeredlLj, ftnd «ftpecl«U; to tli<- 
problem of tint tr>DHiiil8eioiL of acqulE^ sharact^rK. 
Tbo fdllowlDK ^n tbe a«v(>r&l bcadi IdvoIt^iL Id thi- 
ilUonwIuit Btntui o^ tbe Pioblem. L^cnKrcklitn]. 
Darwinism, Anqulre^ CtaaraicEerB. Theoriea of lie 
nMtf, VleWH of Mr. OAlton, TekcbiDRa at ProtPB'nr 
Wclainantti, A. Critique ot V/fiamtaD/JH^a-Dmrwia- 
)um, N«a-LauiikntklaDi, thu Amert«>o "ScbDol,'' Ap- 
pltoKtloD to tbt.> ilDinkii Rmoe, In ao t*r b.B views 
are expreuF-i tbep are la (be mala Jd IJaa wltb the 
gpnaral eutrpin. of AmCTlciia tbpngbUiUit] oppo^pi) 
to tbe eitmne ductrino of tbe nou-tranimlBBl'bllllf 
of •cqulred cbaracterB. 
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HUIDBOOK OF HETEOROLOGICAL mm. 

By Asst. Peop. H. a. Hazen. 
127 pp. 8°. 

ProfeBBor Waldo says; " I heartily recom- 
mend thatn ta all workers in meteDrology, 
and do not see how any of our American 
nifeteorologiHts con afford ta be trithout a 
copy." 

Professor Symone of Landnn sayB: " Tbey 
are anqueationably vsloable belpe, which 
must be kept h&ttdy, and replaced when 
worn out." 



H. D. C. BODGES, S74 Broadvay, Kew ¥ort 
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^ pruiciplfl mbcira, inui ijniuiE ■■iihouc nuJj or cj.[- 

CT^kUfm, « COTB^Ctfl Cal^dFr for any nnnEh Irom 

tirti-- ' 



SL 



tiK K>ftt llillLlMkiJDirine. innal*. »; ti 



A BUSINESS MAN'S HAND-BOOK, 

Tber«port,<i( the PoilrtinstMGduprnl, JuatlBauort, 
■tnlee Ibal uvarlf t^(Xi(i,U)M] In i^iac^*, ilra-TU sud 
roca«r, re*Ltiiftd the deMl slier ii(Bi-» during tbtt 
jjreH«iik rear Uirougb ItDprojicr sjldreiuLciji— monr 
IbJiD DD'C'lkall frotii NnM Vork Sintr. Prottably 
doubiA iLle Hum h»« baeo loei iliruai;!! (lelar? and 
■CL-I'lenut irtBUtllDj from vafolesaupiu) In malllDr 
«Dtl i»rre>-|JOnleiii-e. To reiluoy IhPBO eiTVrv lO- A 
mlnlicUDi, Ibe UoT'Pfo&ieul Ueura THK liNITBU 
iJTATKii UTFICIAL I'^jSTaI. (dVlUE, la an ftuniml 
□ iimtHT pti)ti]l»h4Ml lu Janufir/. wid moDtblr Huppl*- 
nienif, a book o' BW l»ffee. cnDMInlng ibr-?? cl«s*l- 
B»il lltjle uf tte flH.OUil jjoel-offlceB 111 Iht- TqIqu. Iti- 
Bunor wMi ppaial ril^^ nud mull r^B^l'^tloaa. 
Kvery lDe'n:biujt, wbolFialp tleB.ler, rrmciiiraclijrer 
and iirol Biflowiii niau navliiic L'firrffti'jiiJeiK'-f, will 
Oud IbA (julile iQdlPiieninble. It la aUn of |;re«t a*- 
»1aiauceluvra,iie4wlpglUPHli'le wrlilLieB ui lawjerB, 
ptltl(«ra no-d litberB. h'a oslabllabmeol. wboro nc- 
curapj and i?are ^e otneerveiJ ati ruiew la iiiffliilelft 
wlibDtLt IL The [iric« of tbe ULMDB In ciaper 1» 
85.00 iu clots, %%'^, Ordorfl In New York SiaM 
ttb-uuld be BODI fn HtjMB AN [J C'OCNTltV.Kl Ualdes 
Laoe, New Vuik; ouiblde ol New Vorfc Hmlb IuUbo. 
F. LiSBEK, ISIS BMlbon tjLroet, PblMdelpbLa, P&. 
Ae«nU WHDWd. 

TcTENC E CLU B B I N G RAT ES7 

10;? DISCOUNT. 
We wil] hIIow the above ilUcouiit to any 
subseriber to .svi'pikt who wilJ senil uh an 

order for periodie&la eatceeditlg ^llJ, counting 
<;acb at ilH full price. 

N. D. C. HODGES, 874 Broadway, N, Y, 



THE 

AMERICAN GEOLOGIST FOR i891 

BIEN'S NEW ATLAS^ OP TBE lETROPOU- 
TAH DISTRICT, 

will be (ii'LTeii to \cw Sulwcrlbcrs to the 

Qeoloqist for $25.00 (which is the regular 
price of tbe Atla^ alone), if ordered tbrgugb 

tb? GB.OI.(](itBT. 

For otli*r premiums see the QlOLOOiST for 
Nov., Dec, And Jan. Address 

THE GEOLOGICAL PUBUSHING COIPANT, 



THE BOTANICU GXZEnE. 

A moiithly illustrated journal of footuty in 
all its depBrtmeiiia. 

sj ccDta a number. Si.ja ■ yea:'. 

*"-"PDBUSHERS BOTANICAL GAZETTE, 

rranfordiivllle, Ind. 




A TEMPORARY BINDER 

(or Seienet is now rea^y, and will be mailed 
postpxid OB rtteipf of 75 cents. 

Thti binder iiittong, durable and 
cIcgBJil, hat gill cide-iiile. >nd al- 
If-wt ihcQ-pcniEij dE the paKt per- 
(cciljr fiat. Any nMtahtt C3n be 
lakia out sr replaced wiih«uldii- 
ttirb^Df ihc othen. An,l iht paperE 
■re not nuHlaied far »ubi«queDt 
permajieiK biDdduv. Filed tn thii 
Cinder, SiitmnU MWRys nnveaiebt 
Ear nfwcDcE. 

TeBippra.rr bind«n i>{ ihe »AEn« 

iKIlt K deicdpilon but without cide title, (o 
inULA fi[ ^dy papit oi peri^ifcil of Old i- 
Bity t^n, will b« naitcd pDti[iaid on rcceEpi of price aj 
BJvcn \ttitrm. In ardfehbi,.'bt tUK lO giVC Lht BAta« Of 
paper or periodical and ityw of Inader. 

8 ta II incbci Iqii|;. doth, fo. jo; leather, $o.4o. 

It ■■ u " " " fc " 75. 

14 ' 17 " " • 75 ' ' ™- 

17 " 19 '■ " •' i.fto '■■ l.tl- 

H. P. C. HODGES, m Bnaliay, M. Y. 

OF WHAT USE IS THAT PLANT? 

Vou cau find the annwer in 

SMITH'S "DICTIONAEI OF 
ECONOMIC PLANTS." 

S*iit poataid on receipt of $2,80. Fubliat- 
er's price, #3.30. 

SCIENCE BOOK AGENCY, 

814 BroBdirH.T, Ne<T I'orli. 



An UlustratftcL Journil for HotKerL 

Pl^BLlBHED FOKTHlGHXLV. 

$1,00 a year. 

Hrnd far Sttmptfi Copy. 

Charl«B SobiaMA, 9I>7 Brotidway, H,T. 
HARVARD UNIVERSITY 

Porlffll-HilHforsilc by F W. ChrUtera, 2W FifU 
At«>.. Kbw Y4)rk: DaibkII A Upbani, Wj Watlilactoa 
Ax., B<iBlon: CbarlvcW. Seier, Cambridge, 4Hpp. 
Priep 7S c-enla: poetpald HScentB. 



By iliR-jLP WHJTl^ll. Pli n , (oriporiy inMnictoft 
BferT»rd L'DlTenil.|.v. Xew EilltliiD, Ktu, I,£i6 paireai 
M-W, D. C. HBAtH * CO . PiuHdhyj,!, Boston. 



January i, iltgi.J 
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pwd. m>M of lli*> liltip volunie is devoted Tlip voJutrw is mainlt- 
• compilalidiinf nittltfr on theflubjcrt, well»ekct«(l and judicinllr 
workpi] intii Hhi>|ie; lo «rhk4i llir authoc has Added many >deaa 
ind mxgi^tioiis of hi* awn niid »f i>fltc(^r< who have been aaso- 
eiatcd witb him in th*^ nsvRl wrvicp. 

— The Magfttint 0/ AmfTivan Ilistorji oittat jl» iwpnlywTenlli 
rfila[ni< with LtHr Nc-w Yiar. The Kiiillng papvr, hy Hon. Anhur 
Uarv'v, (tie prv^idt-at of tlip CunnJian [u»[)tute, U tlie flr»( (lerl 
nt "A CriLtc-al aod Couiiuuii-iivde^.' View uf ibv EutrfpriM; uf 
ChriMopKfr roliimlius, " illustmtnJ. "The Svcu-l SofifHw of 
Printvton ('iilvfrrity, ' by Tlioinas HolcbkiHB, Juo., illut>tni(fii tbe 
(^A and ncir Whig llnll« at I'riRCt'lon. " A Sbort lived Ameriran 
Stslo," isa €ontrltkUii>ii fro«i tbe l^niniina btsiorian, Bpnrv K. 
Chamberv. The rjaestton. "Was Ain«ric« Dtscorfred b^ the 
( hiDweV" la ditcu^w-il by Kffr. Dr, Glover. Those who look for 
tr*v i^ilor's contributioo will tiiMl it Id an occKiiDt of " IVince- 
H«iry lb" Kavigalnr," the Hrwl lo con**ive the liofd project of 



nptrning a road through the- mu'XploK-d oc«an. who bideMl vna thr 
originalnr of the iaipaise whitrh sent Colnmhus cnbae^iumtlj 10 
ciureliores. "The ^an in .America," hy Hoii. B. H. Rf>l»erT«t>n. 
turns tbe lij^ht ap^o a moat tDtcre^ilin); rare Amoni:; t)ie foundfra 
of America. "A Sketch of John Badolleit, 1:&8-Ir»7," <ine of 
Intiiaiia'a ftrong characKt* in naHy times, id by IV-niili-nt BtTAii 
of Vinreunei* UniTvnity. " Ijclteni on Ooremment Making, tij 
Phlrick Henry and John A«Ian>«. in 177<l;" aftme tltinga aboat 
"Collis P. Huntrnstun," tiy Uabert Uowe Bancroft: "Caoada 
from a &irnpean Point of View in 1781 ; "* and otbvr abrnt oootri- 
bulionti complete the niiml<er. 

- One of the early Issoeg of D. C. ^mth &. Vo, will ttr 
-' White'^ Number Leraona," graded for aemod and thli^ year 
pupiU. It has Iweo selected from the everyday Uaekhoard wrork 
used In the Syracone M'hoots. It (teal* with number* progmalrely 
from ten up Into the ihruvands, living eaxy fraetiona and Arabic 
numeralk thtouj^houi. 



J^m'c 



■ A most excellent and agree- 
able tonic and appetizer. It 
aourishes and invigorates the 
tired brain and body, imparts re- 
newed energy and vitality, and 
enlivens the functions. 

Dr. EFtmAtM Batbiuji, Cedarville, N. J.. 
lays: 

' ' I hava oaod it for aeveral ycara, not only 

my practir«, biit m my own iadivldoal 

p, and cooiider il under all eircamktoncwa 

^one of the best nenra tonie* that we poaaeaa. 

For fneatal exhanitjoo or overwork it ^Tea 

noawed Mrvnvtli and rifcor tn tha amine 

■yatetu." 

DcucriptiTe pampblet free. 

tmKori Ctiinical Wwiit. Pro*rid«nc«> R. I 



Beware of Substitutes and Imitations. 

CAf'TIOH.-Be Bnmltn word •' Hor» 
ford's** 1* Oh lh« labrl. Alt oiliera arc 
■pDrtona. Neveraotd In bath. 



POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSI0L06Y. 

For it«cU CoDcgnnid NaimalScboob. Prfo toeeats 
Scat Irte br fvtl bf 

H. D C. HO»«BS, ST4 Mroadway, N. V. 



PRIZE ESSAYS OF THE AMERICAN PUBUC 
HEALTH ASSOCIATION. 

Practical Sanilatv and Kcanomic Cooklac Adapt- 
ed to Ptraoni of HoMratt aad Small Mtaat. Br 
Has. Xaux Iltnaut Abu. Item, It:! pp. Clnth. 
tOetnta. 

No. 1, Healthy Homea and Poods (or the Work- 
iBi-CU»M«. I)r Protfaaor C. VaiuIub, M.D. 
Aqq Arhor. Htrii. ftrn. ft{ pp. I>ap*r. 10 CMil*. 

Kn. 4. The Saoitary Conditiona aad Necctaitlta a' 
School' H«iii*« and School-Life. Bf D f. Lln- 
C'OlD. X.D., BaaH'tD, JlMtn. I^a, at> pp. b <r«BtB, 

Ki>, 3. DlainTactlon and Individual Prophjrlaxtt 

■talaat tDrcclloiia Dlacatea. B; ti^rge M, 
Slcnitn-nt. M P , Major and HtinPtOD t'.S.A. ira, 
tf pp Paper. S caata. 

Ku, I. The Preventable CauB«aarDt**a»*, Injary. 
and Dcalh tn AmctUan Manu(a<lorlca aed 
Work«hopi. and the Besi Mean* and Appliancet 
for Prcvcntioi and Avoiding Them. By UmxiK 
H. imacid. Spnuglleld. ll«a«. Vro, ao pp. Papar, 
3 cent a. 
Tbe fiMiT eaaaya iKoa. 0, 8. t. 1} In Ciae volaiae of 

neatly l«o biadrad lanta oeUvo pa«M, thaimgUr 

hkdeseil. ClaUi.WceDt<. 

N, D. C. HODGES, 874 Broadmy, N. Y. 



TMi: CHCaPEST AND StliT ' 



6? PARK PLACE. NEW YORK 



Speech KeadiQg and Articulatioo 
TeacbiDg. 

By A. MELVILLE BELL. 

Price, a CenU. 

Praetieal Inttnirtinn* in tbe Art of RMdlme 

Sp»»cb f n>m Lh« Mouth : uid ta the Art of 

Tearbin; Art i en I at ion to tJt« I>e«f . 

(ThU WoHr-vrllteo at Um tmtgnMloa o( Mtaa 

Sarah Pniler. Prtae^ of tbe Borsoa Hann Ekibuot 

tortlui Deaf, Boalaa, MaBK— la. aa tar aakaowa,ai« 

Orat Trpaitae pul)llab»d oa "Spasob flewUti<t."1 

/>•«• frtNrijMf/a*/ rMfllMUona /or lAe />*•/. 

I - Admirsbiv la lu cK)a«laaaMa, oltaneM aDd tfoe- 
dMa from laohnhialUy." 
'- Tbaataaptlelly aad pHTfeeUM at Ukla tlltia baak. 

- FiOl at axaet and bttprol ofaMrratloaa." 
" A *ecy tntacatiiaff u4 T*I««Ma wotk.** 
" n« rvlai ar« alaarijr itlvMt and irtll be at srMrt 
ulitlty." 
- KvwT arUcuUUon icacber alinald Mtidi It " 
"A model at cUan»Ma and dmpllellt, vlUtnul 
havtag naj of tbe pvtxiiM armhola thai irooble ta« 
oonaaMia Blad. . . - TheeierelaBaKtveii laap««eb- 
raidbn Inai the Upa arc a<v««dallr Lninmaliac aad 
of creat liiipainMica far tlw Mudaat of pbotMtlea." 
— M itdfm LaKVWtffe Sottt. 

•,*Tha above work nay be obuined, by 
order, throoffb any bookaeller, nr jHHt'fraa 
on receipt gf price, from 

N. D. C. HODGES, 

874 Broadway, Hev York. 



O/i^ ami Rare Books. 
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ACK N UM HERS aad cciBEleicxtsof leadiac Mac- 
uiMt. A-Br» ;*w. AM. UAG. EXCHANGE. 
Sehohan* N v 



AMERICAN HERO-MYTHS. 

A Htadr ta (he Native Helti[innB of lh« 
n>al«rH f'-oHilaenl, 

By 1), r, RnijiTi-..N, HI ll. ^ i\ 77, 

THE CRAOLE OF THE SEMITES. 

By \}, u. BajxTvD. M.D., aad Moaais Jasmo*. i%^ 
rh.D. !••. BD oeata. 

H. D. C. HODGES, 874 Brcadway. New York 



DO YOU INTEND TO BUILD? 
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Uyo«lat«atftobalM.UvUlDfraBiiatakaaMioaiwdlar**liK!«KlHl.Kl.»WH-ONT 
noiisnif** aow arraaicad 1b thrs4 volimwa. In Ibaai ymi ■ill flnil (wm- < <.t.. '.]>-»&, 
floor ptaoa, dfaoHpttoaa, aad ettlaiatea I'f cost for IO& laatrral, ttr-n \ar 

haaseB, Tb*y also |lv* prlcaa far romplrle WmkiuK t'lui*. I><Miini>. hm. iu, 

wbkli eoaMe rev to IraUd wiikaat delay a, mieuJiea or qaarreia ^.— , .lUJ- 

•r, aad which anir ona caa nadevMaad. VoL 1. ooatkUa IB oopyrUbtwJ iImi^m of 
iKiiiaas. Boattu baiwcea nooaad »lMa. ToL IL eostataa » aoBTilihtad Oe^cna, WO ta 
9MXn. Vol. ifl. eoatalaa K Mpyrigtit*] daatgaa. |B0O U> ^DM. rries^ by nlul. %l .ftO 
eaek* or 93. OO for the aet. 

'^rOLONIAL HOLTMKii,)* « trohiBM aboaieir PanfHMUtaa and Floor PUoa nt 
boaaes amuc«l lo tb» inlmitabte aiylc ot tbe Catoalal Aiehlteeture, aod ba«la< all niodcra 

atTDOsementa for comror: Prlrr. M.OO, 

•*>ierritEsatKUoiBEsroB pohrst Ano sHamB**i-Tbu aov 

Perapeetirea uul PVxir Plani {<f near deaigiia for Aumai*! Cottac«a, vUrb ant rouaslla 
ooaveBieat. aod abeap. Pne«. tl.OO.by mall. 

N, D. C. HODGES, 874 Broadway, New York. 
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THE INTERNATIONAL 

JOURSAL OF MICROSCOPY AND 
NATURAL SCIENCE. 

THE .rOUHNAL OF THE 

Postal Microscopical Society. 

Edited by ALFRED ALLEN. 
$1.75 Per Year, 

To SciVnrr aulMcribers, ♦1.00 lor oae year. 

A Joornal of Eutomology, publithwt moathly 
by the Ci>niliritl(fe Eatomolo^cat Club. 
12.00 p«r year, SS.OO por vvluiu« »( tbre« 
yean. VulumoVi. begBUio Jaaukry. 1891. 
Back volumes fomUat IS.OOeacb. Vol- 
mne I. aold on^ id comploto boM. 



THE WINNIPEG COUNTRY; 



on. 



EODGHBG IT WITH Ml ECUPSE PARTY. 



A. KUCilEHTBK PELt.OW. 

(«. n. KcnDxa.) 

Witii thirty-two lUaslraCions and a Uap. 
12". ^LW. 

"The fltory l« a flquAiil. lood-biimorail, ualertata 
iti|[ d«t«Utc At ft cftDOe TOf***' A o««t9r. pcvtttir 
txtoh 1* Mldon) »f*a."—Uttrarv "'vrltf. 

'Tbto !• ft aprtxhUr safTftUvc of pvnoiuU iBd- 
aeot. Ttie iMwk «l]l IM • plHiau mBliMin to 
' mmoj ol roocti OtpMlasMt oo a troBUer trtUch la 
ntpUIr rMWidlnr"- Boaroa Traftarrfpt, 

" Tbe picture of our deMUt» Xonb««?t«ni tvril- 
(ory t*Biil7-llTt> jMm aco, iu caDUftoc with Iti 
ctrlllKAd aapeel to 4ay. and Ui« plo*aaal ttalima ol 
tU «r1ter*a •*}■«. c<naHtnt« tlw etelaw ot hla mile 
book to i>raa«Dt >tt«nUttD."~ TKr Ihal. 



JUST REAJtr. 

THE LABRADOR COAST. 

A Journal of two Somtncr Cruiaea to tkat 

r«gioin; uritli doIm ou Jta early ilbeor«ry, 

Ken th« E»kiino, o» ita physical geo^ajiliy, 

\g«<Aogj and tiatural history, cogelhor with 

'& bibliograpby of charts, worlu awl artielM 

relating to th« civil and natural history of 

th« Labrador FoiiitiJula. 

By ALPHEUS SPfilHG PACKARD, H.D.. Ph.O. 
Sf«. .5i:j pp.. *a,5(>, 



XEff' BOOKS. 

JUST PUBLISHED 

FOSSIL RESINS. 

Thin book )■ thr nmult of an att«ni[>t to 
collect ihv 5catt«r*d uotic«> of fo«*il roJus, 
exclusire of tfatwc on umber. The work is at 
intereat alao on accuuut ot ile<scri|iti<3ns etvon 
pf th« ittiMTti found enibedde'l in the«e^ong:- 
preaerred exndatioDB from early vp^tation. 

By CLARENCE LOWN and HENRY BOOTH. 

12^ SI. 



THE AMERICANRACE: 

By DANIEL G. BRINTON, M D. 

"Tlie book 1« oiMtif unusual tataTiMt add TahiB. "— 
lulrr Orttin. 

-' Di. Daiilol B. BrlDtoD«rltP«uth*ackilo«1«lg><l 
ftUtJbarlty of tbn n>liii-ct-"^ P^ilad*lphia Prrtm 

" Tb* work will bo of iPniiioA Tal<H> to all wbo 
«l*b to kiMiw tb«> aabataric« at what ban boffO tauai 
■Mit about Ika Indlcvaqus AnivrloBD*."— .Vodir*'. 

"A maalnrly dlacotaloa, and an •lamfda of tlia 
■uooowlul pduaatioB of tke powan of obaMTatloD." 

Pricr, puslimid, #'■!. 



BY THE SAME AUTHOR. 

RACES AND PEOPLES. 

"Thvliuiik UrcmmI, tlHimuKliIy k^nmI. aud wilt long 
rMDaIn Ui« Imt avL'vwtlkle choivnlatT elfauoKiapby 
la our latii^aic^."— n* C'krt'lKia I^aioM, 

"Wa atronglf nwuaniaeud Dr. Brlal(.>B*a 'Bacaa 
audPeoptra' to tiolb t>eKliiiMn ant] acholara. Wa 
a.tv aot awarr of any otbar raeoal wort on tba 
■civtwv of wlilch It ttvata In tbo Bngltib laaipHji*''*' 
—AMMtii: i^mrtrrif. 

"Hla i>ook it an «iDeUeat oue. aud we oaa beartllj- 
ncooneDil it at an introduotorr manual of •timol- 
ol."'— lite JfoaM. 

"A naemi and reallr intemtlnic work. wMeb de- 
•cmj to be widely read and atadled twcit in Curopa 
and Aai«ri«a."— Srt0ll(oM (Eok-) J/crald. 

"TbU^olnme U BoM Mfanalatlos. It 1> wntt«a 
Witt) Kinai cli^arovaa, ma that aBTbodr can uitd«r- 
•tand, and wbllr la aoma w«ja. parfarpc, aiiperfldal. 
Kra«T>a f orr well thv eoiaplete Held at tan man It j."— 
IV 5>w York TVbim. 

"Dr. BrloloD laraalalilaaclaDllllc Itliiitrailnnaand 
noMMiaincata with an Indaaoritiable chami nf itar. 
ration, mo that 'Ram* and Paiiplaa.' avowodtj a r«o- 
ord a( dlaooTaivd facta, ia In tvatliy a attntic atlta- 
ulaot to lbs tma^^aUoa."— PhllatlvlpbU PitbU^ 

"Tfav wuik \m LadiBp<>oiable to tbc BtudBbt who tf . 
iguirea an ful<illl|t'm gulda to ■ oouraa of elhoo. 
grapbli.- roadinc-"— nilnd/fpAin Tlm*t 

Price. pcMtpald, •1.73. 



THE RADIOMETER. 

By DANIEL S. TROY. 
This coataitu a tiigcoMioo of the reasooa 
for their action and of tbe pbenomena pri!» 
wBtfd iaCrouke*' tub«». 

Price, poaipaltl, 50 cenla. 



THE MODERN MALAD! ; or, Snf- 
ferers from ' Nerves.' 

An iDlr^action to public conaideraiion. 
from a aAn-ni«dical point of view, of a oun- 
ditiun (rf ilt-hBalth which ta iocreaHingly 
prvvalvDt in all ranJu of socivty. In the 
firxt part of this work the author ilw^lla on 
>tfao errors in our uiod« of trvatin^ >'Guras- 
I tbonia, conHequ«nt on iho wide iKnoronoo ol 
the subject which itill prevaih: in tha aac- 
ood giart. ottantion ia drawn to the principal 
csu>» of tlw malady. Tli« alle^ry (onniBg 
the iDiroductioii to part I. girw a brief hia- 
\ tory of uervou* exhauation and the modes of 
1 treatment wbloli hare at various tituus been 
thought •uitnblc to this moBt painful and try- 
ing diSMM. 

By CYRIL BENNETT. 

in IM pp., »l.30. 



Fact and Theory Papers] 

1. THE SUPPRESSION OF CON- 
suuPTiOH. 8r uoomr w. BAttmroK. H.D.; 

" Tba iDaaUruable Imponanoe of the aableol, tt< 
eiatnane* of tba auttKirtand tbe ooraltyof (its wcrk 
all ravbiae to reodar tlw littia traaUae wotiky ' 
sneelal ranaldarailuu. . . . Wa baanUrconi 
Dr. BamblMoti'a booklet, and wlab tbote we 
aui'b works "— Edilorlal. ffrulon Itallt Jte 

•■ Tbe rooeocrapb l» lat<-r<«tla< lo siyld. i 
aoil well worthy of oareful iMoaldaralltfti. It 
raid ft lechBlcal exprsMloiM, and can bo easily reiodl 
nod dlgeateJ."— f^lbarai4»m>ltRiJ Bra. 

U. THE SOCIETY AND THE " FAD."] 

Hy AFMjrroa Moaaatr. R*i. li>. aocaita 
"Mr. Morgan fouada ■ souslDla aod inter«aaii| 
addra«« iipoti ft leit turalahail by a aaiiianaa f> 
ft rouni la<M<«' nasaatne : naraafy, ■ tttowalnc bob 
It^PD are Itin only rnally driiriiatic aiilbon of itiali 
'•fiiiiirj,'"- A>ic J'urfc Sun. 

III. PROTOPLASU AND LIFE. Byj 
(;. P. i-ox. If. TSoeoia. 
"Tob«r«Binwade<l to tbr«« wbo ara uat apeolak 1 

tolB."-CArfrfiua rniwa. ' 

"Pbyslclau will eu}oy tnalr raadlnr, and Hod tn 
thetn laarh tooil tor iboagbL'—SI, LnwU MriiiffU 
a nd Suraifal Jon rnat. 

" Mr. OoK rarlawa lliv blatory ot bla sublaot WttO. 
knowladge and aklU."— ''jm'x Cturi, ' 

"II toofaitrena Iniareal."— JWnfiraJ 4fft. 

" Wortbyof acar«lalpenuaL"^/iv<fi^fta Jftdira' 
Joiirttai. 

"As lotarwttn J and popular acoeont at ika tan 

daticlea of ttodara blulogkal UMmghf."— /^pwwr 
gptenr* Mtm. 

■■AU Inlaraatad Iu bMoglcal qoaatlooa wt 
ibe book IssaU)ai]njt''-/^nn<u«Hri<i>l Km. 

"Tb(>aalbo«-dl»pUnaTarycaoip(abaiial*i 
of bis eubieijl.'— i^{<Ji<- vplutmt. 

"Deaarraa iba uiaiitloii of Mudents of natnr 

IV. THE CHEROKEES IN PRE-CO- 
LUHBiAN t:mks. By Cv«ct Thomas. W. h! 
Dr. TliuDiBs bu klroady pr*««at«Hi to um pnUli' 

■oiaa reams for balltrui tba Uberokeaa war 
(DiMiad-bMlldara, but addltUwa) •vldanca be 
ontbainMtctbia besuobialnad. a mora 
atudr of In* IMawara tradtiloa rBapoetluaO 
lea rl saitaOaa bito ibai we bare lu i&e BaA I 
(Waiau Ulumltaeir proof tbai iiiay w«na 
kara. U« tblaks ib« mounds raabia us to l 
Ui«ir lliM) ot nilfralti'ii e*ea beyond tfeatri 
lb <»ilo to Ibe waaiant bank ot tba MisHialr H^ 
object Is Iberwlorw ibrasfbid: I. An UloM.aMon i 
tba rvrana msiboa oi daslfnc wlib pcabMorte t 
lecU; 1 IiHildaatal proof tlutsosM of ib« f ~ 
wera raound bulldsrw Z. A atody at a alude L 
tba light of Ihenunnd laatlnMNiy, I'bts work < 
an Imponsat oontrlbatlui to tballleralurei— 
I olumblan dlsoorery wbtcn wtU doubtleaa ftps 
during lb* oonlag two jean. 

*- A ralDablaccLitriba'loii to tba quaatlon 
wsra tb» id ound-buUd an r ' "-AVr*: V<n* Timn' 

''Pioleasor Cyrus Tlioaiaa liuilvrtakaa to irs 
bMk tba ai^dencae of ftslogle ludlati tilbalnu t 
prablatortoonDoand.bulldUwafa."— .V V awn, 

" An iDtflrasUiic paper.*' -CUnif fan Vniott 

V. THE TORNADO. 

iir. 11. 
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"A book wblcb will Had loaiiT readers. Tfea 
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aulbor. FrolesaDr Haimi ui tbe irutixi StaEaABIguiJ 
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" All aiudectaolpaiclioUigy will OikI IbabOMtlD ~ 
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too widely known lo rtqulr« cOEDoieni."— i*MMf7 
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INFANTS' MOVEMENTS. 

In au earlier article,' I had occasion to speak of certaia 
phenomena of the infant's muscular development — the pbe- 
aomeDa which illustrate the principle of sucrgesLinn. A brief 
survey of certain general characters of these early move- 
ments may now be made. 

From the outset, movement is the infant's natural response 
to all influences. And, more than this, Bain and Preyer 
seem to have made out their case, that from the outset there 
are movements which are . spontaneous, due to unsolicited 
discharge of the motor centres. At any rate, no observation 
made after birth can decide the question one way or the 
other. It remains for the embryologista to continue their 
work, and thia is where Preyer's results get their principal 
value. 

In regard to movements more properly reflex and respon- 
sive, I may record a few detached observatious on my child. 
Carefully planned experiments with her, made in the ninth 
month, showed the native, walking reflex — alternative 
movement of the legs — very strongly marked. I held her 
by the body, having m'ade the legs quite Tree, in a position 
which allowed the bare feet to rest ligfatly upon a braooth 
table. The reflex seemed to come somewhat suddenly, for 
up to the middle of the eighth month I could not discover 
more than a single alternation j and this I had determined 
not to take as evidence, since it could well arise by chance. 
But, in the ninth month, I observed as many as three and 
four well regulated alternations in succession. Atflrst most 
of these movements were the reverse of the natural walking 
movements, being oftenest such as would carry the child 
backward. This, however, passed away. I have the follow- 
ing note on June i3, 1890 (tbe child being one day short of 
nine months old): ''Walking movements, 8 to 4 alterna- 
tions, backwards oftenest, bat tendtog rapidly to forward 
movements; later, 2 experiments, each showing 3 to 4 alter- 
nations forwards very plainly;" and on June 19: ''Floe 
activity in walking — good alternations, but more backwards 
than forwards — clearly reflex, from stimulus to the soles." 
It is easy to see that this backward alternation might be due 
to some accident of stimulation or dischai^ when the reflex 
was Bret called out; a tendency which early efl'orts at creep- 
ing would soon correct. Tet in H.'s case, it was so marked 
that for a period she preferred to creep backward. 

A few observations were made also upon bilateral reflexes. 
A gentle touch with finger or feather on the cheek, or beside 
the nose, or upon the ear, when H. was sleeping quietly upon 
her back, called out always the hand on the same side. After 
two or three such irritations, her sleep became troubled and 
she turned upon the bed, or vised both hands to rub the place 
stimulated. Tickling of the sole of the foot also, beftides 
■ SdBDflO, XTlL, 1SS1. p. US. 



causing a reaction in the same foot, tended to bring about a 
movement of the hand on the same side. These observa- 
tion!!, not a large number, were made iu the sixth, seventh, 
and eighth months. 

A reference has already been made to the late rise of real 
phenomeua of imitation. In support of the assertion, that 
imitation is rather late in its rise, the following experiences 
may be reported. As a necessary caution, the rule was 
made that no single performance should be considered real 
imitation unless it could be brought out again under similar 
circumstances. It is probable that cases of imitation recorded 
as happening as early as tbe third month are merely coinci- 
dences. For example, I recorded an apparent imitation by 
H., of closing the hand, on May 22 (beginning of the ninth 
month), but on the following day I wrote, "experiment not 
conflrmed with repeated trials running through four succeed- 
ing days." H.'s flnit clear imitation was (May 24) in knock- 
ing a bunch of keys against a vase, as she saw me do it, ia 
order to produce the bell tike sound. This she repeated again 
and again, and imitated it a second time a week later when, 
from lapse of time, she had forgotten how to use tbe keys 
herself. But on the same day (May 24), other efforts t» 
bring out imitation failed signally, i.e., more or less articu- 
late sounds, movements of the lips (Preyer's experiments), 
and opening and closing of the hands. Ten days later, bow- 
ever, she imitated closing the hand on three different occa- 
sions. And yet a week afterward, she imitated movements 
of the lips and certain sounds, as pa, ma, etc.' From this 
time forward the phenomenon seemed extended to a very 
wide range of activities, and began to assume the immense 
importance which it always comes to have in the life of the 
young child. It may be noted that H.'s first clear imitation 
plainly involved acorn plei voluntary muscular performance; 
and as far as a single instance is of value, it shows that the 
will may get control of certain muscular combinations before 
they are called out to a great extent involuntarily. In this 
respect, also, my observations confirm Soger's.' 

In order to test the growth of voluntary control over the 
muscles of the hand and Angers, I determined to observe the 
phenomena of H.'s attempts at drawing and writing, for 
which she showed great fondness as soon as imitation wits well 
fixed. Selecting a few objects well differentiated in outline 
— animals which she bad already learned to recognize and 
■ame after a fashion — I drew them one by one on paper 
and let her imitate the " copy." The results I have in a se- 
ries of " drawings" of hers, extending from the 7th of last 
April (the last week of her nineteenth month) to the present 
(middle of the twenty-seventh month). The results show 
that, with this child, up to the beginning of the twenty- 
seventh month there was no connection apparent between a 
mental picture in consciousness and the movements made by 

> Bgger noUoM this lue de<r«lopmo&t of rooal ImlMUon, " L'InteUlcvnoe at 
LuigBgs cbec loa BafsDU," p. IS. 

> IMJ. dt., p. 18-90. Tet I numot hold wiUi Enw thu Imitation bIwats liv- 
toItm *' iDtelilconee.'' 
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iuK hand and fingers id attempliuKtodraw it. Tbe "dnw- 
iiiif'' wtk» simply the vsguMt and most general imilalion of 
Ihe teacher's movemfiiU, not lh« traciiiK •>' * mental picture. 
And tbf> atiempt vast no better when a **copjr'' was made by 
in.V3Plf on the paper — a rough outline drawiuK of a man, etc. 
There was do «eiub]anc« of coufoi-oiity between tbe child's 
drawing and the oopT. Farther, vfbile she could identify 
the copy and name the auimal. she could not tdeoUry her 
own effort, except so far as she remembered what object Ahe 
set out to make. 

But in Ihe next week (early iu tlie twenty-aevCDth mouth) 
a change came. I drew a rough human figure, naming the 
jiart* in Buccession as they were made: she suddenly seemed 
to catt'li the idea of tracing each part, and she now for the 
firHl lime besaD to make figurps with vertical and boriiontAl 
|)ra|>ortioii ; i.e., she followed the order »be saw me lake: 
liend (circle), body (ellipnte) below, legs (two straigbl lines) 
farther below, handi (two lines) at the aides of the body. 
It is all done in Ihe crudest fn»hion. but that is due to tlie 
lack of niuacular co onlinalion. Wilh the Rimpliflcatioi) of 
the figure by broakiog il up into parts came also (he idea of 
tracery imitation, and iia iaiporrecl execution. 

Ae yet. however, it is limited to two or three copies ^ ob- 
jects which she sees me make. Thai H is oof now simply 
imitation of my movements is evident from tbe fact that she 
does not imitate my movements; sle looks ioieully upon the 
figure which I make, not at my movements, and then ntnves 
to imitate the figure wilh movements of h«r own very differ- 
ent from mine. But she has not genemlixed the idi-H ausy 
trotn parficulnr figures, for .ihe can not (racR at alt an alto- 
jullier new figure in right lines. Further, she traces these 
pai'lic'ilar figures Just as well without written copies before 
lier: Tier*, therefore, is the rise, of the tracery imitalitm of 
her own vifntat picture — a fact of great thvorelical in tercet. 
Thisilluslrates again tbe point so strangely overlooked by 
writers ou the rise of volilioo thai the earltest voluntary acta 
are not voluntary movemcDLs. Tbe thing pictured and 
billed here is not a movemeut, it is a Ngure — man. bird, 
dog. This figure suggesiU (Rtimnlates) its motor associates. 
iiioiily laler that the muscular movement becomes con- 
ious end. 

In the nature nf the movements which tbe child has made 
in this nerin of drawings there is a marked change and de- 
velupment. There is growth from angular straight lines lo 
curves, from aiovenieut" one way exclusively to reverse 
movements, and an increasing tendency to complex inlHc-ate 
IlyarM, which last probably resulbi from greatly increased 
4ftW, Taricly, and rapidity of movement. At first nhe made 
cmly sweeping "arm movenjenls." then began to flex the 
wrist novnewhat. and now, with no learhing, she manipu- 
lates ihp pencil with her fingers cousiderably. Tliis seems 
lo give support to the opinion of professional wriling-leach- 
ert that tbe " Hrui-movemenl " is muat natural and ctfcctive 
for pur|>oses of penmanship. 

Further, all her cirves ore made by movemenla from left 
lo right going upward and from rijfht to left dowoward. 
This is th« method of uur utiual writing as contrasted with 
" backhnnd." She also prefers lateral to vertical move- 
ments on ihc paper. Her inort frequent and easy '"drnw- 
icg" consists of aseriesof rapid right-and-lcrt strokes almoH 
|iarall-l lo one another. J. Mark Baldwin 



A FEW CHARACrERTSTTCS OF THE AVIAN 
JIRAIN.' 

Whrk wn compare the brain of a crow or a titmouse wiih 
the braiD of a snake or a turtle, it is oo longer a marvel that 
birds bear towards their reptilian cousins the relation of in- 
tellectual giauts to intellwlual dwarfs. The cranium of 
reptiles is small, while the bra^o cavity of birds is larg*. and. 
what is more pertinent, the whole of that cavity is filled with 
a compact braiu ma^s. Not only thai, but (be cerebrum, the 
seat of the intellectual faculties, constitute:!) the major porlion 
of that niHSS. 

The cerebrum is composed of two lateral halves or bemis- 
plieres. which are so situated that tbcy form a uomimct heart- 
shaped mass. The apex of this heart is directeil towards tbe 
bill of the bird, wLile the notch is directed towards the tail. 
These beniispberea are unconvoluled, butlbe borders of some 
of the superllcial lobet. approach almost lo the dignity of con- 
volutions. Furthermore, a microscopic study of the brain 
reveals the fact that ncrasionally there occurs a blind convo 
lution; i.e., an iutemsl projection of gray matter with-mt a 
conconiiiant Kurfare convolution 

A inicro»c(ipic*tudy of the bird brain does not reveal a cere- 
bral cortex similar to thatof tbe human cerebrum. Here the 
cerebral cortex is represented by a thin hull containing aev- 
eral loosely aggregated cell-clusters. These cell clusters are 
constant and are homologous to corresponding clusters in the 
lixard brain. 

Next iu size to the cerebrum eoraes the cerebellum. Not 
only is il transversely convoluted, uol only is it a cover for 
the medulla, but il is also partly wedged into the notch 
between the two halvesof Iheeetcbrum. This hii^b develop- 
ment of the cerebellum of birds, coupled wilh tbe correspond- 
ing high development of the cerebellum of fishes, is a strong 
argument in fsvor of the hypothesis that the cerebellum 
functions as a co ordinating oentre for muscular movements. 

Neurological I y considered, birds are pre-emiuently seeing 
animals, and all pirts that appertain to vision are highly 
deveIo)}ed. The optic nerve is the largest cranial nerve, and 
the Optic lobes are completely dilfcrenlinled bodies. ICveo 
the third, fourth, and sixth cranial nerves, although quite - 
small, are relatively larger than the corrcflpondiog nerves of 
the mammalian brain. 

An extraordinary development of one set of organs is 
never accomplished but at Ihe expense of some otherset. In 
this case ihe organs of tbe sense of smell have been the mar- 
tyrs. Although in the lower avian types the olfactory lobes 
are paired and conspicuous, yet in the highest types of birds 
they have been reduced to a small unpaired body which la 
partly imbedded iu the base of the cerebrum 

These two facts lend support to the view that birds of prey 
Bud their food more by aid of the sense of sight limn by aid 
of Ihe sense nf smelt. The birds of prey are far from the 
lower end of the scale, and ta all cases examined the olfac- 
tory lobes have Iteen rebilively siitaller than the conespood- 
ing lobes of chickens, geeae. turkeya. etc. I have not yet 
examined a buzxard's brain; but, judf^ingby the figures of A. 
Bumm,* tbey have sinsll, inconspicuous olfactory lobes. 

From the above Blatemeols. we see that economy of apace 
is evidenced in all parta of the avian brain. Indeed "pro 
gressivc compactness " bos played so iraportout a part iu tbe 
evolution of birds that there is a vast difference between the 

> Tbto U but % brief nbatrac!! at m [Hmlon at my p^psr opoo Uie " .Uvrjrtiiil- 
<«f oruw AtUu Bntis," JouruftI of Co«nparaU>e NDurobiftr. rvl. I., pp. SB SI. 

io:-]«. MB-SS8. pi v.-vjii., xrv.-Kvi.,xviii. 

• [las Qroaaira dar VecH, Z«li<Klirlli l. Wins ZAotoflr, [M. iisflU., 1S4. 



January 8, 1892.] 



SCIENCE. 



t7 



lowest avian brains, with their targe projecting olfactory lobes 
and QQCOTered optic lobes, and the higb^t avian braina, with 
their small, inconspicuous olfactory lobes and covered optic 
lobes. The difference between these two extremes is almost 
as great as that between the brain of a lizard and the brain 
of the lowest type of birda Tet there is no impassable gulf 
between these two extremes. Alt the intervening stages are 
supplied by the brains of the rarioua avian groups. In re- 
viewing this remarkable sequence, we are almost forced to 
believe that this tendency towards a progressive compactness 
of the hrain existed long before the first bird was evolved. 
If this be true, then this tendency towards a progressive com- 
pactness of the brain, combined with a tendency to develop 
all parts appertaining to vision and to atrophy all parts ap- 
pertaining to smell, will account for all the major diEFerences 
between the avian and the reptilian brain. 

Furthermore, within this class of animals, this " progres- 
sive compactness" of the brain is a factor of taxonomic im- 
portance. 80 far at least as major groups are concerned, a 
classiflcatioQ based upon it alone is, for the most part, in 
harmony with Ibose ctassiBcations that are based upon other 
structural elements of birds. 

Histologically considered, the bird brain is composed of 
nerve fibres, nerve cells, and neuroglia. Excepting the for- 
nix and hippocampal commissures, all the principal com- 
missures of the mammalian brain, corpus callosum included, 
are found in the avian brain. Poverty of space causes the 
omission, in this abstract, of the various other tracts of the 
bird hrain. 

Although in the bird brain the nerve cells present a great 
diversity of forms, yet they may all be grouped in the fol- 
lowing classes: ganglionic cells, Deiter's corpuscles, fusiform 
or flask cells, pyramidal cells, and multipolar cells. The 
ganglionic cells are large bi-polar cells, which are never found 
outside of the root ganglia. Each extremity of the cell is 
prolonged into a nerve fibre. One fibre passes into the brain, 
the other into a nerve. In addition to the ordinary cell wall, 
each of these ganglionic cells is surroiinded by a special 
nuclei-bearing sheath. Deiter's corpuscles are small cells, 
which are supplied with so small an amount of protoplasm 
that ordinary preparation reveals nothing but their nuclei. 
These minute cells are universally distributed. In the cere- 
bellum, however, they are densely aggregated in a single 
lamina; while in the optic lobes they are densely aggregated 
in several concentric laminae. The remaining three types 
are encountered throughout the hrain; but in any single 
nidulus some type always predominates, often to the exclu- 
sion of the other two. The flask cells resemble a flask in 
shape, and when stained'each cell presents a faintly stained 
nucleus, within which is a densely stained nucleolus. Such 
cells are supposed to function as sensory ceils. The pyra- 
midal cells are sub-pyramidal in outline. These cells stain 
densely, when each one presents a densely stained nucleus, 
within which is a densely stained nucleolus. Such cells are 
probably motor in function. The multipolar cells resemble 
distorted, many-branched, pyramidal cells. Such cells proba- 
bly act as switch stations for nervous energy. 

Dniver9ltToICinolnn*U,D«c. 81. la*?. C. H. TtJRSKB. 



The remaios'of several feline animals have been described 
from the Loup Fork, one of them {Felis maxima, Scott) 
being the largest of all known Felxdce; hut none referred 
to the genus MachtEvodus has been announced. It may, 
however, yet appear that the F. maxima itself, which Pro- 
fessor Scott has but provisionally referred to the genus Felit, 
is a macheerodont. 

The Loup Fork canine includes the entire root and neck 
aud the basal portion of thecrown. As nearly as it is possible 
to judge, it represents an animal about as large as the puma, 
but it must be borne in mind that the size of an animal 
cannot be very positively and closely estimated from a part so 
highly specialized and so subject to variation in the ratio of 
its size to that of the body as is the canine in this genus. In 
any event, the tooth indicates an animal smaller than any 
of the known American Pleistocene species, unless it bo 3f. 
gracilis, Cope, and considerably larger than the European 
Miocene M. palmidens, de Blainville. 

As compared with the larger American species of Siacha- 
rodtts (M. necator, etc.), M. gracilis is characterized by the 
more compressed form of the basal portion of the upper 
canine; and this compression is said to be a marked feature. 
In the Loup Fork species, on the contrary, that tooth has 
greater relative thickness than in M. necator, the thickness 
of the tooth, at base of crown, being related to its breadth as 
1 to 1.65, while the corresponding ratio in M. necator (taken 
from Cope's illustrations) is I to S.3. In M. neogcetia the 
ratio, derived from the measurements given by Burmeister, is 
1 to 3.33. 

The Loup Fork species may be known as Machasrodut 
crassidena. 

The canine of M. crassidens presents a gentle curvature 
and has its posterior cutting edge compressed and denticu- 
lated. Whether the anterior border was of similar cfaaracter 
is uncertain. The form of a point-like downward prolonga- 
tion of the surface of fracture on the anterior border of the 
crown may have been determined, when the tooth was broken, 
by the presence of a compressed border, but, if so, the con- 
tour of the preserved part of the crown does not indicate it. 
It is, at least, certain that a denticulate carina did not extend 
so far from the apex on the anterior as on the posterior bor- 
der. 

DIMHSIONS. 

iDches. 

BrendUi of orowD ofcaulDeaC base I.Il 

Tbloknew of Mme 6» 

BreadUi of crawu 1.9 lacbm above base (about) SS 

Tblckatss of crown at sam« (about) 46 

Lergtb ot root of canine (to origin of denticulated keel] S-U 

LoDBtb of canine, as restored lapprozlraate) G.45 

Should new material prove that only the posterior margin 
of the canine is denticulated, the species would, in this re- 
spect, resemble the Machcerodus nestianua of the upper 
Pliocene of Italy. F. W. Craoin. 

Colorado Spriucv, Co!. 



A NEW SABRE-TOOTHED TIGER FROM THE LOUP 
FORK TERTIARY OF KANSAS. 

In a collection of Loup Fork Tertiary fossils obtained by 
the writer from northern Kansas, is a right upper canine of 
Machcerodus, apparently different from that of any of the 
known species of that genus. 



NOTES AND NEWS. 

The Pennsylvania Slate Board of Health, at the instance ot 
the Guvernof of PennBylvania, iaa issued an invitation to the 
otiier State and the more important city L>oard8of health, and to 
the American Public Health Association, to join in a confetence 
with the officers of the World's Columbian Exposition at the city 
of Chicago, with the view to making an exhibit of the objects, 
methods, and results of the work of sanitary ofScials in this 
country. 

— Mr. Charles S. Peirce has tendered his resignation as A^siKt- 
ant in the United Statfs Coast and Geodetic Survey, to take effect 
Dec. 31. Mr. Peircewas first attaclied to yi\«.%Q:t^'«T*R«<i^"^^'*^'» 
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I ngo. During t\» grc-Mtr part of tlie tinic be hah hnd charge 
operations rolatint:; lo the dptetminfttion of tbe forrc ct 
gravity. Some of ibe tesulLt of hiK iiivf:<1i};Bliou«1iav« bcra pub- 
lUhed hit ap(*iMlu-i>* to ihv AnDiinl R«>port» MwHiave rml>odieil 
rauUilwitiun^ of tfii'^I ini|>oilatHv't<t >4:iet>Cf. It in tiit<lcr»IO(iil 
thnt Mr Pi'iicv will cuiitinue tu fitniitth the 8iirrpy from timer to 
Umv i^ptrcial t)iscu<Bion(i of Vipics rplated to the mibject lo which 
ie hw Jevoted to maaj yeare. 

— Tli« routes, botb northern ftud foulliciu, uow ffimnllT 
iMJople^ Itv the iiriiicipal Iraauttantic ^U'UiiiBlilp coiiipunieb are 
■honn <>n ihiB iiiontti'a Pilot Chart itwui-J by Lhi- United States 

lydroyruiihiL' 0(Bce, Tlic northern ronleis rf main in force until 

Ibe middle of Janimr^, hut .itennifra thnt tnke their depArturpH 

_from Sand; Hook Li i;ht- vessel, |tf»t)n Out^r I.i];lit. FasCnpt, or 

liiihOf<'4 nock, on or after ih<r 15th. follon- ih« souliiern route*, 

rblch then remain in forcv till the mtildle of July next. A« 

ited laat month, oo tbe chart, ti<>-e alt'amfthip companies [the 

^Ounard. WbitoHlnr, Inuan, Guion, and National) hare adopted 

theae r'Mttes to and from the Fuulnet, kiul the Tolluwiug eoni|m- 

niiti faiive now couie into the nt(r«^'"^'>t <UkinK the ^real circle 

bvtn'et-n Rii>hop't» Itm-k and tl>e BunkH): Norlli German Lloyd, 

|B»uibiir)i;-Au>eticHn, Couiptipiv G^otrale Tmnaalluntique, and 

Star. It will be reioember^ that the Pilot Chart recom- 

tuendcd that the Channel atenmers adopt (be same raut«« (we^l of 

the 20th meiidian') as the Queeotitowa ateaoiera, but these vom- 

panJefr have decided to follow Ibc gmmt circle diroci to the Grand 

Bonk*. The obji-ction tu thtH course is that tbe region within 

which eastward and westward bound Teeaelfl are liable to en- 

counter one another is broader than in ca-oe (be point of junction 

Iji eltified farther ea»t, !*ay to tbe 2Dth meridian, while tbe di»> 

I'lance *iave<l Is r-oiniiarit lively Klighl (only xix mile» for i-he north- 

iitid niiHt raileif for tbe toutheto routes). J'omibly at some 

future time a cooipromis«> will be made by whioh tbe junction 

will be fixed at some point that ntay be mutually a^reel u]ton 

|{uiy atjout tlie ISlh meridian in latitude Hil" north). Until audi 

in firr,in^-u]eut \t tuude b; the compimied interested, tbe couteu 

ruady adopted und uctUKUyio force will be ihown on this Chart. 

— A correspondent of the London Spectator, writes fw follows : 
I have atudied the liahita of i1ie> icorpion for many yeaT.-^. and have 
often D'iticed how very benjutive B(X)r|iinnAaret<.i the mo»t delicate 
sound, muaicnl or otherwiite. Uuder the thorax the Bcorplon haa 

|(w» couih-like np|K'ndflge«t which arc tbe antcniue (pectiiiata>). 
[It in pretty nell i»eltl(.Hl by physiologi«lfl and entomologists Ibac in 
■be untennA- represent the urbane of heiiring. These deli- 
i»truclarea ure easily affected by the vibrations of sound, and 
can be no doubt whatever that they are also alFected by 
auudtf quite inaodtble to the human ear. Tlie slifthleat vibration 
L«f the atiuoS|il>ere, fiotn any caum whatever, at once puta in 
tnotioD the delioite i>tructure« which coni[wnc the nntennft*. to 
which orgam inaocU owe the power of protecting themselves 
agaJnHt danfj^r, a« well w* Ibe meant* of recugnixing l)ie approach 
of one another. Spiden bavi; wonderful eyesiijht. but I am quite 
sure thut the scorpion's vinon. nutwithslHOJiiiK bU «bc eyes, ia 
far from being acute. It is very dilBculi to catch a apller with a 
pair of forceps, but a scorpion can t>o easily capturfd, if no noise 
U Diadf. Spiders see their prt? before they are cuught in the 
web; but Ihe M,'orpioa mukett no muvenient whatever lo eeiw flies 
or cockroaehes until they indicate ibeir whereabonts by more- 
mieDte. This Ixiing the cane, it can readily he underotood how 
[]y Ibe scorpion may bo roused into motion by Ihe vilirHtionsof 
lUdc, as described in the article alhide<l to. If a tuning-fork be 
on tbe lalile on which t ke^p my caged scorpion, he at 
becomes agitated, and strike* out viciously with bis sting. 
On touching bim with the vibrating tuning-fork, he stings it, and 
then coils himself np. as scorpions do when hedged iti. In 
Jamaica, the negroes believe that scorpiouH know thetr name; so 
they never call out, "See, a scorpiou," wbeo ihey lueet with one 
on tbe groand or wait, for fear of bia escaping. They thus 
indirectly recognize the sciirpion's delicate sppreciution of i>ounir; 
but if you wivh to stop u ircorpion in his fliRht. blow air on him 
from tbe mouth, and be at once coils himself up. t have repeatedly 
dooe this; but with a spider it has a roatniry effect. Moalc 



chormN a snake into sflenee, as the experimentfl at the Z(V> and' 
elsewhere prove: hat ibe agiiaied contortions and wrilbingai 
tbe scorpions when rou^d by the sjond of ihe violin only ]iroT«' 
that they are routed by the vibmtions ot sound caiiu>d by moaic.i 
and thi» would hsjipen if llicy vci-i<- di«lurliOd by the dutctKilant^ 
siiundH of a iwnny trumpet or any other uniuu»icHl tiivtrument. 

— At the recent Krenoh tlurgical Ci>ngm« MM. Henocque and 
Daxy reported the rMults nf a seriiit of exaniinntions of the blood 
with the spectroscope made on |>er<M>Ds who were coni|«lled to 
undergo surgical operutions. According to tliese investigattoot 
tbe demonstration of tbe quantity of haemoglobin in Ibe blood, 
affor-ls tlie surgeon some valu-ible infurmation In cnees where H" 
!^ ueccisiairy lo deride whether the patient's henllh ia t<uf)i(-ientlr 
good to permit of Ihe pcrformimce »f an opratiou which may 
not l»e urgently required. In uvuriolumies and lapHrutomie<t un- 
dertaken for the reinoviil of Luniorn it ii of advantage to deter- 
mine Ihe dejtrre of aniemia and the condilion of nutruion hj this 
method, an that the operator may he able to Delect tlie mo^t ftirur- 
nble time for operation Tilt- ntithors a\s-n made, according to lh«, 
Internatioiiai Journal of Surf)fry. wme exceedingly interef-llnf[, 
expf^rimeoU with the view of studying the cff^-ots of chloroforiu 
aneetbesia upon tbe quantity of oxy-hn>moglobin in the blood and , 
upon tissue metamorphosis. These inveatigalions were carried 
oit before, during, and nfler the |>erformance of surgical opera- 
tions. It was demonxinited iu elicbl cases of major opcmtfons 
that chloroform actually tend* to augment the quantity of hotnio- 
globin in the blootl, unless a cuoditioii of oaphyzia is pro<luccdT' 
and tliat this quantity may remain stationaiy despite severe loseed] 
of blood. One of tlie constant eSecU of chloroform aitxeslhesia, 
however, is lo retnrd the reduction of oxy- hiemoglobin ; lb«t is lo 
say, it decreases tissue nietamor|»bosi>i. Thesw plicnoiimin there- 
fore illiisCrate that cblnntform does not exert a toxic influence on 
the blood, although it has a marked eff<<ct in n'tarilirg tt>e vital 
chemical procesws in the body. In cates of sudden death st the 
commencement of chloroform anffistbesin a complexe arrest of 
tissue metomorpfaoais taki-i; place, and lo thiti. ia the authors' 
opinions, should be attributed the e&traurdinary severity of tills 
form of synco|)e. They also heli'^ve that thee>e facts demunatrate 
the advantage of determining before operation whether lui itidi- 
vidu'il tendency to rt>tar<lcd tissue metomorphnitis be present. Iu 
striking contrast lo the re«ulu obtained by MM. Boxy and Hen- 
oc4)ue. however, Dr. Mikulicz found that tbe prolonged adminU- 
tration of chloi-ofurm proiluoed a decrease of htpmo^lobto even 
in operations unattended with loss of blood. This fact simply 
illustrates the wide discrepancy in the results obtained by different 
investigators of tbe tame subject. 

— In H bulletin junt publiithe<l by the Entomological Division of 
the Cornell University Ex^wriment Hlntinu, Profensors J. H, Com* 
stock and M. V, .SingvHaud report upon a seriex of exfieriments, 
continued for three years, tbe object of which was lo diwover a 
practical method of preventing the ravages of wirewonns. Som^ 
of the resulu of th(>M- cxiferimcnld are summarized as follows ; 
Orains of com were coated with a flour paste oontaintDg Paria. 
green and pltintcd. Tbe only apparent result was to retard thfti 
sprouting of the seeds, Ihe wireworuH apparently thriving upon, 
tbe poisoned paste. Tbe rose bug is another insect which it isj 
practically im|iosaible tn kill with Pari>) green. Coaling tbe swd^ 
com with tar or soaking in salt hrine, copperas solution, keroaen 
oil, or turpentine Interfered with germination mnch more than it 
did with tbe appetite of Ihe wireworm. Soaking in strong solo*- 
tion of strychnine failed to render the corn either distasteful 
destructive to the worms. Starvation was found to be a« inef- 
fectual as feeding on poison, as tbe soil was kept entirely bare of' 
vegetalioD for an entire seasoo without reducing tbe number of 
worms. Buckwheat. Chinese mu»tar<l and rape have been rec- 
Ounneoded as crops upon which wireworms will not feed, hut iu 
these ezperimeota the worms lived and thrived us well upon tbe 
roots of these plants as they did upon those of timothy and clover. 
Kerosene oiU crude jjetrxileum and bbulpbide of carbon were ap- 
plied lo tbe soil as insecticides, the keronene and petroleum being 
alxiused in theform of cmulsiona. They killed the wireworms 
when applied in sulHcleot quantity to dei^roy all vegeiaMon aUoul 
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Their me was found tmpnu-licabic on account of the cost. Many 
farmers believe that salt elthw hills wireworms or driveB them 
deeper into the aoil beyood the roots of crops, and a series of care- 
fully pLanaed ezperitaents were made to teat this theory. The 
results aboH-ed that in urder to destroy wireworons salt must be 
used at the rate of about eight tons to the acre, or over one per 
cent of the soil to a depth of four inches must be salt. Ilalf a 
tOD of salt to the acre was found sufficient to prevent one-half the 
wheat from germinating, and four tone per acre, applied in July, 
killed all the grass in a few days. In Boil salted at the rate of 
1,000 pounds per acre the worms were found, after some months, 
as numerous and as near the surface aa in unsalted soil. Eiiinit, 
a German potash salt now used extensively as a feltilizer, hai 
been supposed to be uspful in ezterminating wireworms, and the 
syndicate which is pushing the rale of Kainit in this country 
make great claims on tiiis score ; but in the Cornell experiments 
four to nine tons of Kainit per acre produced but little if any 
effect upon the wireworms in the soil. Other potash saltsgaveno 
better resuUe. Lhne, applied at the rate of 200 bushels per acre, 
had no effect upon the wireworms. Chloride of lime, used at the 
rate of nearly six tons per acre (costing about one hundred dol- 
lars per ton), was found to be quite effective. Gas lime, applied 
fresh and at the rate of twenty to forty tons per acre, proved par- 
tially effective. Trapping by baits produced the only results that 
gave any encouragement, but these baits caught, not the wire- 
worms, but its parent, the click-beetle. The most satisfactory 
trap was a wad of fresh clover, dipped in Paris green water snd 
placed under a board. These experiments were made in cages in 
such manner that the conditions could be absolutely controlled 
and the results accurately determined. Their negative results 
may be of great value to farmers by preventing the waste of time 
and money in trying useless methods of prevention. The only 
hope of a practicable remedy the investigators hold out to the 
farmers is that by fall plowing the worms may be disturbeil at a 
critical period of their existence, when disturbance means death. 
They recommend plowing as soon as possible after wheat harvest, 
pulverizing in]mediatt>ly and thoroughly with the harrow, and 
seeding with wheat or rye in September, followed by not more 
than one or two crops of grass or clover, this to be plowed under 
in the summer as before. It will take several years of this method 
of short rotations to exterminate the worms, as they live for three 
years in the worm stage, and can only be injured by plowing at 
a certain period, but farmers who practise this method have little 
or no trouble from wireworms. 

— At the rec*>nt annual meeting of tba American Folk-Lore So- 
ciety, in Washington, D. C, Rev. J. Owen Dorsey read a paper, 
entitled, 'Nanibozhu in Siouan Mythology." At the previous 
annual meeting of the Society (in New York), a paper was read 
by Professor A. F. Chamberlain of Clark University, on "Nani- 
bozhu among the Otchipwe. Mississagas, and other Algonkian 
Tribes." (Journal American Folk- Lore, for July-September, 1891, 
pp. 193-318). Mr. Dorsey's paper was designed to show the 
points of agreement and difference (so far as Nanibozhu is con- 
cerned) in the mythologies of the two linguistic stocks of fami- 
lies, ^e Algonkian and the Siouan. In the preparation of Mr. 
Dorsey's paper, the author consulted the myths of the O-oahas, 
Ponkas, TCj^^ntum or Kaws, Osages,' lowas and Otoe, all of which 
were collected by himself for the Bureau of Ethnology, and the 
Dakota myths of the late missionary, S. R. Riggs, and those in 
the Bnshotter collection, these last consisting of two hundred and 
flfty-seyen texts written by an Indian in the Teton dialect of the 
Dakota language. In Algonkian mythology, Nanibozhu, Hana- 
bush, or the Great Hare (sometimes called the Manito of winter), 
is a single character, easily identifiable. But in Siouan mythology 
we Bnd several characters, each one of whom resembles the Algon- 
kian Nanibozhu in one or more respects. The principal characters 
thus known to the Omahas and Ponkas are the following : 1. The 
Babbit, the great friend of the Indian race (answering to the 
Badger in Dakota mythology). 3. I shti-ntke, the enemy of the 
Babbit, the great Deceiver, a malevolent being. His Dakota 
counterpart, I-klo or I kto-mi in Teton, and Un-kto mi in Santee 
Dakota, is often a clown, a "jolly good fellow " deceived by the 
BaoMt, malevolent on some occasions. Tbe Omabas call I-ahti- 



ni-ke the *' Black Man," and they and the Ponkas now apply bis 
name'to any species of ape or monkey. The Dakotas give the 
name of Ikto or Unktnmi to the spider. 8. Hapghi-ge, a ▼erf- 
cunning person, who wounis two water gods in order to avenge 
tbe death of his little brother, meets I-shti-ni-ke, when tbe latter 
is disguised as He-ga, the Buzzard, learns bis secret power, and 
then kills bim; kills the water gods whom he had wounded; is 
chased by tbe other deities, but escnpes by tteconiing a large rock ; 
restores bis brother to life for a season ; and has other adventures. 
The other characters who resemble Nanibozha are as follows: In 
Dakota myths, the Badger figures instead of tbe Rabbit, and the 
Blood-Clots Boy takes the place of tbe Rabbit's son, tbe orphan 
and Wears-a-plume-in-his-bair. In the myths of the Omahas it ia 
the orphan who kills I-shti-ni-ke, but the Ponkas refer that act to 
the Rabbit*B pon. Wears a plume in-bis-bair was the conqueror 
of tbe " Bad Men," magicians, three of whom he killed; besought 
the survivor, but did not recognize him in his disguise as a beau- 
tiful wuman. The woman induced tbe hero to rest bia head in 
ber lap, and while he slept she changed him into a mangy dog, 
and took tbe hero's shape. In the course of time, tbe hero waa 
restored to his own shape. He changed tbe bad man into a dog, 
and then killed bim. The Omaha and Ponka myths referred to in 
this paper are given in full in their respective originals (with free 
and intf rlinear translations) in " Contributions to N. A.Etfanology," 
Vol. 6, which has just been published. The paperon Nanibcnha 
will probably appear in a future number of tbe Journalof Ameri- 
can Folk-Lore, 

— In a recent number of The Illustrated American ia an illus- 
trated article on tbe Moeeum of Natural History at South Ken- 
sington, which was first thrown open to the public on Easter 
Monday, 1881. Some years ago the British Museum bad become 
so overstocked in certain departments that it was deemed neces- 
sary to erect another strucliu-e, to contain all objects connected 
witli natural history, and Parliament voted three hundred and 
ninety- five thousand pounds (nearly two million dollars) for tbe 
purpose. Alfred Waterboufe was the architect chosen to carry 
out the work. Tbe architecture may be termed Decorated Nor- 
man, and in some respects it is unique. The whole edlBce is 
cased with terra cotta, and the doorways and windows are oma- 
mfnled with columns designed from object« of natural history — 
two features that have provoked much criticism. It has been 
charged, says The Illustrated Ameridm, that the tint of the terra 
cotta is not suitable for making the various articles in the museum 
stand out in relief; that it was a mistake to bring in close proxim- 
ity the real objects of natural history and tbe conventional repn- 
penlation of them adopted by architects; and that the crowding 
together on the same column or moulding representations on one 
scale, of microscopic and gigantic organisms, inhabitants of sea 
and land, was unwarrantable in a building designed for educa- 
tional purpoee>>. Complaint has also been made that tbe great 
hall is semi-ecclesiastical in style. The south front of tbe buikling 
is six hundred and seventy-five feet long. There are three 
stories, in addition to the basement. The central ball is one hun- 
dred and fifty feet long, ninety-five feet wide and sixty feet high- 
Along its two sides are twelve arched recesses. The floor is in. 
laid with mosaics of Italian marble. At the north end of tbe ball 
is a wide handsome staircase, which branches off, right and left, 
to tbe open corridors or side aisles on either hand upon tbe first 
floor. Where tbe stairs branch a superb marble statue of Darwin 
has been placed. Tbe lofty ceiling is admirably decorated, and 
is very effective. Along its central line there is a double row of 
panels, in group} of six, following tbe curve of tbe vault. On 
these are representations, in relief, of many species of trees, 
shrubs and flowering plants. Each tree decorating the central 
part of the ceiling occupies Eix panels. The height of the build- 
ing makes this l>otd treatment absolutely nece^ssry. But over 
tbe staircase and landing leading to the second floor the ceiling 
ia less distant from the eye; therefore a tree is represented in each 
panel, and many fine details have been carefully worked out, 
details that were purposely omitted in the central part, as they 
would have been lost ia the distance. One unpleasing effect of 
tbe loftiness of tbe arched roof is that it dwarfs tbe cases placed 
around the room. 
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8imKaimem.-Ucilt«d BUl«»kA4Cam>l« .MJ»»r»»'. 

OtvM BrtMlB ftnd Burofio.... ..>•.> IJOafMr. 

COBlBMiliMktloaB win ba »al(KMBe4 bom aay qaart^r. Atatracta of actaiillBr 
)*r*a(iHclla4. aiul OBH buadradi^nploa fli tli« laau* nootalolnx Miok will 
HkltMl tW BdUiar t,o i^o^Mt In adTft&M. BaiMlcd luiMiMnpu wtil b« 
rvlonMl lo tt)o ftuUion onir wtm Uh raqvlalw unociat o( puMaia Moum- 
VUilM tli« namtaenpl. WltM»v«r U Inteadad tvr inaurtion Rival b* aitihvad 
aftl«4 br th« uuna »m) Ml<lr«aM ot Iha «rlt*r: aot i>oo««aArIlT (nr pnblloatlon. 
kilt aa a KOMmoty of fOfxl (alth. Wa do not bold ooTaelraa rnapuoafbla for 
*aj view or ofilDlona eapnnacO la Uia uomtauali'aUoaa Of out vormtiHiDilmla. 
AlMaUOB U oaltMl lo Lbe "Want*" culnmn. All alv lorltvil Ca nie It In 
•OllcltlD( lulonoaiion or sMklBi neir poaltlons. Tbe aamw aad addraai ol 
ftppUeuta tlioqtd bu glroo In lull, ao tliat aaawen cUl co <llr«ct lo tbem. TOv 
" kx«bailc« " eolaniD la Uke«la« ut^a. 

Vor jUaenialag Bat«a apiUi' to Bbkk* F. Tatloh, 4t Latayelta Plana, Nww 



THE KLAMATH NATION.' 

II.— Lusavwrics. 
When, early Id tlm preMoL century, the Americnn Ihh- 

[gtiages, or rattier a cerinin number of llipm, anO (lariicijlbrly 

[tboM of the Alfionkian, Iroquoiaii, Mt-xicuu. Peruvian, Hnd 
raneaoiaa families, became Ibe subjects of scieiitiBc study, 
flrat emotions wLicli Ihia study excited wore tboM of 
lurprw ftiid jileastirc. Tlie <*Iahora*.p forms, the omny in- 
genious nielbods of worO-cuniptKitiou, mid the singular 
Cftpacily for «zpree«ion th(>nrc derivei), filled the lirst in- 
quirers wilb adtniratiou. TIiib adtnirAtiun. cxpn-ssvd witb 
Uie entbasiaittn of discoveront, nuturally awatcened acepliciam 
and advcme rriticUm. Tbe <;riii<-isni. origiuutiu^ tuaiuly in 
1irejndi<.-<> and Ibe pride uf race, and based on tbat partial 
kDOvrtedgo wbich is sometimes mon> misleading llian iflrno- 

|triu!D, ■vas for tbe moat part unfounded and uojuri. Tbe 
ilicB objected that th« AQierifau lanj^uages. bring those of 

^barbarous tnl>es, mnst uocesMirtly be inferior In the idioms 

of liifibly civilJxed rac<^, like the Aryan and Seniitio nations; 

but thny TorKut Lbat (he early Aryaua and SeiuiLes were 

themwlvce burbariiinf, mid yet their languafces, as we know 

froni many furta, wurea» well conatrucled and as expiewive 

in Iheir era of barburiKOj nst in thai of Lbeir highest culture. 

Thpobjf ctors also informed hh that the rvason why the words of 

the American Ianguaj;e& were of such elaborate fomiation and 

ofM*n excessive length, wosaimplr booouw tbesiwakers. licjn^ 

harbarlaus, bad not attained the analyjunK-imwer required lo 

reduce the vocableH lu tboir component parts; hut further in- 

TesliK&linnft have ahown thai many Amertcau lauiiuufies, 

inelndiug the Dakota, tbe Maya, and the Oitiomi loii«ue», 

are in iK>me re(i|>ei'l« even nion- unulylic Ihau tbe Aryan, and 

their wortis generally briefer. We were further told that the 

Atnerieao idiouia hid not ihe aubstantive verb, which, we 

'were assured, was the highest ezpresaion of Aryar and 

Seoiilic analysis and ab^lmcttnn. But later researches hare 

found this verb in the Athatiascun, tbe Sahavlin, the £Ib- 

niatU, and vartou» other Indian tongues, as fully developed 

as in the Sanacril or ibe Gr^ek. Then we were asauretl that 

• Tka am uiMa — dh Uta " KlamaUt C'uuairr aud PMiila"— appMu«d In 
llt»l*alBUiaber((IScl«DC«. Ta« iblrd aniloouoltnllDgartlrla— on'-KUmatli 
H jtaoloffr Aud »t>ii«T»l RuuMlucr " — win art**" '» 'h* «i««« laan*. 



Anierirnii lunjjuai'es had few or no expressions fnr abstract. 
ideas. We now find that aome of tbeai abound in atich ei- 
presMOQs, and have peculiar forms especially deaignad to-' 
indicalt! thcni. The ubjpctora derided certain Indian lan- 
L'uuires. like the lrt>i]uoian and the Al^onkian. In which the 
terms (if kindred mukt always have a posaesnive pronoun at- 
tached lu them. How poor, tliey argued, must be the speech 
of a people who cannot say simply " fBilier " and "»on," buL 
most always eniplriy the coiupoeite forms, "my father." 
"his son," and the like. Wo uotv know tbat languages of 
this type are not universal, and (hal in idiomti spoken by 
tribea lower in culture than the Altfuukians and the Iroquois, 
tbe p onwewni ve prouoiinaare indepeudent words, and are never 
attached to Iho nnnns. Finally, lljeae crilic«, nil of Aryan 
or Ht'iiiitic oriffiu, |)n>udly assure us that the noble races to 
which ihoy belong- are the only peoples whose langnages are 
really inflected. AH other idioniti belotii; to a lower type, 
the "^afrglutinalive." Their soralled inflections are simply 
bilsof siBnihcuiit words, affixed totbemot«, and still retainiut; 
indications of their cri^io. Dui*o(iceau, the fir%t and xr.:ateH'' 
of Aroericati philologists, haa long ago shown, by theevi-' 
deoce of tbe Delaware gratumar, the error of ihisa«umption; 
and we now have lo see how C4)niplet«ly ihis and nio^l of (I16 
other objection!! of the worshipiiers uf the Aryo-i^uiitic fetUli 
are disprovod by tbe results of Mr Oat^chel's careful and.: 
tborougb studies. 

Pure inflection, properly «]»cakinjf. —that ia. inflection of- 
non uir^lulinalive uriuin. — is a change made in tbe substan- 
tial Or radical paK of u word lo indicate adilTerence of meaii> 
ing, as when the Hebrew changes the ground form uf tamart 
to learo (or " be learned "). lo temor, to express ih« impera- 
tive mooil. OF aa when tbe Ojibway, to form the participle. 
chouses »iijii, he dunces, lo nami'd. danciuif. lu the primitive 
Aryan languagna the most iniportant change of tliia descrip- 
tion is the reduplicative form, which in Ibu Sauscril, Greek, 
and Clotbtc, and orra«torially in the l^atin and other tongues, 
ia used to given preterite i^ignitlrjition, Tuis form of inflec- 
tion occurs, with varying purport, in mjiny .\nieric:in and 
Ocennic languages. Most generally it Indicatm plurality, as ia 
the Uextcan and Sabaptin ic'ioms; but freriueully ilexpres«ea' 
{as in the Japinese and the Dakota) iteralttm, diatrlbu- 
tiou. or other allied meanings. In the Kluin»lb it as'^umea 
a wide development, pervnding tbe whole language, and 
modifying almost all the pHrt« of speech, from oonns and 
verbs even to many uf the particles. Its principal fnnctions, 
according to Mr. Gals<>htfl, are iterative aud diiitribulive. 
But the various nuMiiHcations of meaninf; produt-ed by re- 
doubling the lint sylluble or tbe flrst two syllables of a word, 
with ninny euphonic cliangm, give nice distinctions, which 
enrich the language to a n-markublo extent. Thus from 
tama. to be dizxy. we have Umlfina, to r«y>l or stagger; from 
palah or pelaK. fioickly. jtel}nla, Ui work, lo busy oneself, 
al; iroui tuika, lo pierce, laektufixi, Lo stare at. i.e.. It 
pierce with the eyes; froui wita, Lo blow fas tbe wind , 
witwita, lo shake or struggle: from niiiiash, fine feat hers or 
d«wD of birds, mukmulch. downv, wfl- The eerh Intatka, 
to interpret. mnWes ii* frrquenlative moml by an nhndvreil 
reduplicilliOQ, lultaHca. t*i interpret rrtsjuefitly, and hence w* , 
have the noun tultatkuith. n profefuional interpreter. 9o 
from a^iuil-taA, one who flghia. a derivative of Ihe verb 
5/»iuXti. Ill HahL, we have, by a twofold red u plication, skish- 
tjkish, a warrior, and aft i»ft 'oA oi-f's/i , a hero, one who lu 
fought in many batilea; and. in like mttnuer. from tamnuiah; 
one who IB travelling (a derJTutivc from tdmenu, lo travel); 
we have tatamnuutt, om- who travels Itobitually. a slr-dlcr' 
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or tramp; from latcha, to build, we have, in the frequeota- 
tive or usitative form, lalUhUh, an architect; from tedsha, 
to wast), tetdd»hiah, laundresf. AInaoat endless examples 
might he given, showing the wealth of varied expressions 
which the language derives from this form of inflection. 

Of the more ordinary class of inflections, derivational and 
grammalical, produced, like most of ihose in the Aryan 
tongues, by tlie agirluti native process, the Elamath has a 
vast number. Mr. Qatscbet gives a list of fot-mative afSxes, 
filling more than a hundred quarto pages, and rivalling in 
extent and variety the list comprised in the second volume 
of Brugmana's "Comparative Grammar of the Indo Gler- 
manic Languages." The prefixes exceed fifty, and the suffixes 
two hundred. These affi xes have sometimes internal euphonic 
inflections. The prefix hash, or ht^ah, for example, which 
forms causative, reciprocal, and reflective verbs, varies its 
vowel in a certain correspondence ot- euphonic correlation 
(though not always agreement) with the varying vowel of 
its radical. From pan, to eat, we have kdskpa, to feed or 
cause to eat ; from uAmpelt, to recover, heahudmpeli, to re- 
store to health ; from pilnua. to drink, huahpanua, to give to 
drink. .^ is a common sutfix, which forms verbs from uouns, 
adjectives, and particles; Jta is a "factitive " sufiBx, forming 
causative and transitive verbs; ank is the sufBx which forms 
tbe present participle, like the Latin ana and em, and the 
English ing. An example will show the fine shades of 
meaning in the derivatives formed by these suffixes. Hewa 
or ahewa, to suppose, believe, tliink, coalesces with the re- 
flexive pn&i huah to form a new verb huaha, to remember. 
The factitive affix ka, added to huaha, produces huahka. to 
think about a thing, to study. The active participle of 
hviahka is hushkank, thinking, studying. Addinf; to this 
the verb-forming particle a. we obtain the derivative verb 
huahkafiha, to be reflecting or considering, to be in a certain 
mood or state of mind about anything. These word-forming 
particles yield an enormous addition to tbe Klamath vocab- 
ulary. 

The declensions ot nouns and adjectives resemble those of 
the Aryan languages, but are more extensive and more logi- 
cally exact. There nre fourteen cases, comprising, besides 
those of tbe Sanscrit, Greek, and Latin, 8e7eral locative cases, 
and a temporal case. Tbt> latter ends in emi or am, and 
signifies "during " or " at the time of ; " as from ako, spring, 
we have akocmi, during springtime; from kiah, sunset, 
kiahhni or (contracted) kisa'im, at sunset. The accusative (or 
objective) case of " inanimate " nouns— corresponding to the 
Latin neuter — has (as in Latin) the same form as the nomi- 
native; but that of animate uouns ends in ash, or some- 
times simply in ah or a. Thus laki, chief or head-man, has 
in the accusative lakiash ; muni, great, has muydnaah. The 
adjective agrees with its noun in case and number, though 
with some variations in tbe forms; thus from mu7ti laki, 
great chief, we have in the genitive (or possessive) case 
muyJnam lakiam, of the great chief; in the accusative, 
muyjnaah (or munish) lakiaah ; in the instrumental case, 
muytfntka hikitka, by means of the great chief ; in the direc- 
tive case, muydn'ah (or muniah) lakiaahtala. toward the 
great chief, etc. The distributive form, which answers for 
tbe plural, has, in the nominative, m,iiiiieni laldki, each great 
chief; in the accusative, mumidn'sh (or miimeniah) laldkiaah; 
in the possessive, mumidnam laldkiam,, of each great chief; 
and so on, through the various cases. 

Space fails for describing the conjugations of tbe verb, 

except to mention the two participles, so curiously resem- 

liog tbe Aryan forms, namely, the present (or indefinite), 



ending usually in ank or an, and the preterite, ending in 
tko or tk; as from koka, to bite, kokank or kt^ean, biting, and 
kokatko, bitten. The substantive verb gi or ki (pronounced 
ghee or kee) has for it£ present participle gian or giank. 
being, and for its preterite gitko, been. As an auxiliary 
verb it is used, in its various iofiectiona, with the past parti- 
ciple of other verbs to form the passive voice, as in kokdtko 
gi, to be bitten ; kokdtko giuapk, will be bitten ; kokdtko gft. 
may be bitten; kokdtko giuga, in order to be bitten. This 
substantive verb has a Signification as abstract as the same 
verb in any Aryan or Semitic language, with often a 
wider compass of meaniug. answering to both aer and eatar 
in Spanish. 

The pronouns, personal and possessive, are never com- 
bined with either the noun or the verb. What some gram- 
marians have styled the transitions, and others the composite 
or objective conjugations, are therefore unknown to the 
Elamath, which in this respect is as analytic as the English 
or German, and far more analytic than either Greek or 
Hebrew. 

Mr. GatBchet, after describing the great variety of structure 
in the American languages, varying from the extremely 
synthetic to the markedly analytic, observes that the Kla- 
math " occupies a middle position " between these extremes, 
" hut that, nevertheless, it shows very plainly all the charac- 
teristics of agglutinative tongues." He should have added — 
as his own minute and careful descriptions clearly show — 
"but not more plainly than these characteristics are dis- 
played by the Sanscrit or the Greek." Liberal and philo- 
sophical as he is, he has not yet succeeded in entirely eman- 
cipating his mind from tbe influences of the Aryo-Semitic 
superstition, which is now in comparative philology what tbe 
geocentric superstition, before the time of Copernicus, was in 
astrouomy. But he proceeds, in terms as accurate as tbey 
are elegant and forcible: "These and other characteristics 
impart to the language of the Maklaks a well-defined type, 
and approach it to the tongues of modern Europe, in which 
analysis has not preponderated over synthesis. An attentive 
study of the numerous texts obtained from the Indians [of 
which, it should be added, Mr. Gatscbet's work furnishes an 
ample and most interesting collection] paired with constant 
comparison of Ktamatb structure with tbe structure of many 
foreign and American languages, could alone furnish a solid 
basis for establishing the grammatical rules of this upland 
tongue. The rhythmic, stately, and energetic tenor of its 
periods, especially those of the larger mythologic pieces, will 
please every student who has ever lent his attentive ear to 
the well-poised periods of Roman historians, and will even 
evoke comparison with them, not as to their contents, but as 
to the plan of the well -constructed sentences which appear 
in these narratives." Horatio Hale. 

CliatAn, Oatarlo, Canada. 



IOWA ACADEMY OF SCIENCES. 

As announced, the sixth annual session of tbe Iowa Acad- 
emy of Sciences was held in DesMoines, on the 29th and 
30th of December. Interest and enthusiasm were manifested 
throughout the session. Heretofore the annual meetings 
have been held in September, an unfortunate time for most 
of the scientific workers of tbe State. The following pro- 
gramme was carried out. - 

Professor C. C. Nutting, the president, delivered an ad- 
dress on " Systematic Zoology in Colleges- '' He urged the 
importance of systematic zoology in colleges. He thought 
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il unforluiinte that the G«rmso craxe for morpholugy thnuld 
occupy 80 iuukIi aUenlion iu colleges to the exclusion nf very 
iBiIKXiaiit ttystematio work. He vroulil oot, however, belittle 
1^ work or tbe morpholoffist, since the whole structure of 
the ftjrsleniatio zoologist rests largely on the results of liis 
lubors. One rpasno why e)-&t«mntic work has failed tocom- 
mniid ihe nitciitiou that it Jeserves ou the part of (he college 
StudCDl is a wide miaapprehension as to its real nature and 
•cope. A majority of siudentK are wout to regard gystematic 
I0f>lo^.<r as p^rtiCDlarly to be fthunned on account of what 
they conuiUir its umsi eiuiential character — an uiidlesM huc- 
cetiJiion of fearful names, a veritable iiightniare of polysylla- 
bic horrors, the dead languages resurrected for tlii> epeciid 
discomfort of the uufoiiuoate studonl. Systeoiatic zoology 
iH much more than a cnllectinn of name.i. ClasMlicAtinns 
are but the skt-Ieluus which his studies and iiive«li|iatioDS 
sho^ild olothe with living facts, so thai fluntly the dry bones 
will be almoet forgotteo as be oonteoiplates the beauty and 
symmetry of the well rounded Tilal structure. 

Professor K. M. Wilier read two papers ou " Arrow Points 
from the Loess" and "The Gas Wells near LettA, Iowa." 
Tbe hills on which tbe city of Muscatioo stand? are covered 
with a very ilue depoeit of loess, which iu some plMces must 
be nearly fifty feet thick. Tliia loess abounds in land Hliells, 
the boues of at least two American reindeer, a (Kin^iderable 
part of the auHer of the elk or common deer. The ancient 
loees lake is nearly 150 feet above tbe present higb-waler of 
tbe Mississijtpi. In thix loess deposit has been found au 
arrow point and a spenr point. In it also occur fragments 

the tooth of an elephant. ProfeiiaorCalvio. in discuftsing 
lis paper, remarked that arrow poiuts bad been found iu 
Uie loess at Council Bluffs some yean ago. He also referred 
to a skull fonnd in Iowa that resembled the famous Neander- 
thal skull. That man was uudoublcdiy contemporaneous 
wilh tlje elephant aborlly after the great ice age. 

In speaking of the gas wells of Letts. Iowa, which have 
been flowing since December, 1890. Professor Witter thoughl 
it due to tbe decompoeilion -of organic matter in the lower 
part of the drift muterittl. Professors Call and Calvin both 
remarked that the flow of gas would not be permanent; it 
was wholly unlike tbe gas of Ohio and Indiana. Cheuiical 
examination has shown that this gas is closely related to 
marsh gas. 

Professor Ha worth read impers oo ^' Melanite from Mis- 
souri," and " Prismatic Sandstone fi-om Madison County, 
Missouri" (read withcoottcut of tbestal<rgcologist). He also 
presented a paper on '* Luoonile Pseudo-ntorpbuus after 
Caleite." 

Profcauor J. E. Todd read a pai>er on "SlmUon of Rocks 
by River Ice.'* Specimens were exhibited (showing stna*. 
Those were observed at St. Louis, Cupc Giradeau. Mo., und 
Sioux Falls, So. Dakota, also at several points along the Mis- 
Bouri. Be aUo prenented, hy title, a paper on " Fnrther 
Note« on the (ireut Central Plaius of Llie Mississippi." 

Professor Calvin gave an account, showing specimens, of 
IhediBtinctioDs between Aeermitaria davitifotiii &ad A. pro- 
futlda. "nie speciM are quite distinci, not only tloes this 
difference appear in the external characters, but when they 
are polislied. Uoth species occur in Iowa, sometimes in the 
same geological formation. 

Professor Call spoke of "The Present Status of Artesian 
Well Investigation in Iowa." Thfs work has been done in 
connection with the Iowa Slate Weather and Crop Service. 
The artesian wells arc vary numerous and extensive. Many 
of the so-called artesian wells art not artesiau wells in tbe 



sense (bat Professor Call uses tbo term. .As an inslauce. be 
cited the wells nl Bunlap and Council Bluffs, which are not 
artesian, since water does not flow under hydrostatic pressure. 
Professor Todd took issue «ilh him on this point. The wellH 
at those places are ou high elevated portions of the country. 
If (hey had been bored on lower ground, a short di<ilanne 
away, they would produce flowing water. 

Mr. Charles ^ Keyes presented three geological papers as 
follows: "Geological Structure and Relations of the Coal 
Bearing Strata of Cenlral Iowa," "Brick and Other Clays of 
DesMnines," and " Aluminium in Iowa.'' The clay used at 
Uamplou, Iowa, where a large ntoek company liHs recently 
been organir^, is said (o be the richest in the country, 
yielding eight ounces per bushel, or three ouuces more Ibau 
is produced in any known deposit of the neighboring States. 
Aluminium is soou to lake the place of iron to a large extent 
tn tbe arts, and the value of llie early development of the 
industry cannot be overestimated. In speaking of the brick 
and other clays of DesHoiocs, he said that perhaps no prov- 
ince in the Union is better supplied with raw material of 
unexcelled quality for the manufacture of those objects com- 
monly made from clay than our own Sxate, 

The only chemical papers were those presented hy Pro- 
fessor Q. E. Patrick. One was on "Rn^r Beets in Towa." 
Something over 500 samples from more than half tbe 
counties of the State have been analyzed. The results are 
highly gratifyini;. Though the sugar content on au average 
is less than in Ts'ebmiika, tbe yield is considerMbly more. 
More sugnr can be grown on ao acre in Iowa than in Ne- 
braska. It was aUo shown that bev>t« on the station farns, 
although under the best of culture, contained lett-s sugar than 
those of Muscatine, which ia owing to soil oondilioos. Cer- 
tain portions of this State are apparently well adapted to tbe 
growing of beets for sugar production, and he uieulioned 
the fact thai of the 500 samples of beets recently analyzed at 
the Expurimeol Station, sent iu from alt parts of tbe Slate, 
tbe best have come — and in large numbers — from the 
regions about Davenport and Muscatine. He added, how- 
ever, that " there may be other parts of the Stale just as 
well adapted to the beet sugar induxlry as the tocalilies here 
named." Professor Patrick's other paper was on the sub- 
ject, " CTao Fat be Fed into Milk, i.e.. Can the Compneition 
of Milk be Modified by Variations in the Kind of Food f " 
As opposed to the writings of several other scieulisis who 
deny food influence upon the composition of milk, he cited a 
number of European and American experiments, — one of 
which was recently performed at the experiment station at 
Ames, — which seem to prove eonclu^ively that the kind of 
food fed to cowg does have a material influence upon tbe 
percentage of butter-fat in (he milk. 

Professor S. K. Meek presenled a paper " Ou the Fish 
Fauna of Arkansas and Iowa Compared." The river basins 
of eastern Iowa conlain many more species than the river 
basins of the western part of the State. About IW species 
occur in the State. Arkansas, which his not been thor- 
oughly explored, contains 150; the darters beiug more nomer- 
ous in Arkansas (ban in lowa. 

Profi-ssor R E. Call exhibited a specimen of " An Abnor- 
mal Hyoid Bone in the Human Subject." 

Professor H. L. Bniner, in a paper on "An Aboriginal Rock 
Mortar," referred to relics fonnd on the east ftlo[>e of the 
Franklin Mountains, about eleven miles north of El Paso, 
Texas, and near the moutli of the '■ Houx Oafloo." 

Professor Tillon found near Indianota, Iowa, a three-legged 
snow-bird, wbieh was exhibited. In domestic animals this 
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is not au uocommoo occurence, thou;jh it ia rather ntre ia 
wild animals 

Four entomological papers were read. Professor Herbert 
Osborn presented two, on "The Orthopterous Fauna of 
■ Iowa" and "Notes on Certain Iowa Diptera." Sixty-seven 
species were enumerated. The notes were based on speci- 
mens found almost entirely in the central part of the State. 
The Ortboptera are among' the most important of the injuri- 
ous insects of this State, almost all the epecies being de- 
structive, and scarcely one that can be considered as of any 
beneBt. A Texas species, Arphia conapersa, was reported 
from Ames; Periplaneta orientaHa, apparently confined to 
Jai^r cities: and Platamodes petiTtsylvanica, very common 
in doors and out. Professor Osborn and H. A. Qossard pre- 
sented some " Notes on the Life History of Agalliasanguino- 
lenta.*' This leaf-hopper, though a clover pest, also feeds 
on beets, rutabagas, cabbages, and blue grass. It is active 
even in midwinter, on sunshiny days. The first hrood of 
larvae appear between early May and July 1. The earliest 
individuals of the brood are nearly matured by the first of 
July. Larvee cdin be found, in all stages, from this time 
until the advent of winter. Most of the individuals are be- 
lieved to be included in two broods. 

Professor C. P. Gillette, in a paper on "How the Female 
of Cacoecia semiferaoa Protects Her Egg-Clusters," stated 
that one of the most novel methods is that employed by the 
box-elder leaf-roller. The egg patches are covered over with 
a gluey material, and this is nearly always completely cov- 
ered with a dense mass of scales placed like shingles 00 a 
roof. These scales closely resemble those found on the under 
side of the abdomen. 

Professor T. H. McBride gave a talk on "Slime Moulds of 
Iowa." These organisms nre especially interesting not only 
because of the beauty of the structures themselves but also 
on account of their relationships to other living things. Are 
slime moulds plants or animals 1 The slime moulds of Iowa 
need investigation. Our flora (regarding them as plants) is 
comparatively rich in this direction. The proper reference 
of frail (o Plasmodium is as yet little known in many species. 
Slime moulds exhibit periodicity in their appearance. — some- 
times fail in a given locality for years, and then abundantly 
reappear. 

Botanical papers were presented by Professor L. H. 
Pamm>I. One was 0:1 " Bacteria of Milk." - A large num- 
ber of cultures were exhibited. In the " Report of Commit- 
tee on Slate Flora " several interesting species new to the 
State were mentioned. Muscatine seems to be especially 
favored with some southern plants, like Rhexia Virginica, 
Carya olivrnformis, and C. sulcata. Weeds like Solanum 
rostratum, S. carolijienae, Cuicus arvenais, etc., are spread- 
ing. A third paper was presented on the subject of "Phsno- 
logical Notes." One of the interesting questions in connec- 
tion with our flora is the relation that climate has to our 
wild plants, tlie time of leafing, flowering, and fall of leaves, 
as well as the effects of frost on plants. In 1886, the soft 
maple f^Acer saccAartnum) was in flower on Mar. 23; in 
1891, Apr, 11. Ulmua Americana, in 1886, in flower, Apr. 
13; in 1891, Apr. 18. The succession of flowers in herbaceous 
plants in 1886 and 1891 was: Sepatica acutiloba, Apr. 9 
(1886), Apr. 13 (1891); Capaella Burm-paatoria, Apr. 15 
(U86), Apr. 24 (1691); Mertensia Virginica, Apr. 20 (1886), 
Apr. 28 (1891). Frost and its effects on some plants were 
noted: Portulaca oteracea, early in September, tips frost- 
Utteo ; Oct. 7, wore or less destroyed ; Oct. 9, plants black in 
SD open fleld; Panicum sanguinale, injured seriously on 



Oct. 8; Borrago offlcinaXia, Oct. 22, a few leaves affected; 
Oct. 23, many leaves killed; Scabioaa atropurpurea, Oct 7, 
no injury; Oct. 23, no injury; Nov. 11, no injury; Nov. 21, 
some injury to leaves. In a paper on " Experiments in the 
Prevention of Com Smut," made at the Iowa Experiment 
Station, it was shown that by treating seed corn with am- 
moniacal carbonate of copper and copper sulphate no bene- 
ficial results were obtained. In plot No. i., treated, there 
were 6 smutted plants against 8 in check; in plotn., 6 smutted 
plants against 7 in check; in plot ni., 42 smutted plants 
against 38 in check ; in plot rn , 33 smutted plants against 38 
in check. These experiments should not be considered as 
showing conclusively that smut does not enter the delicate 
tissues of corn by way of the seed. Incidentally he referred 
to some experiments now carried on at the college farm, in 
which ammoniacal carbonate of copper, Bordeaux mixture, 
and other substances were mixed with soil, in which, after* 
ward, corn was planted. Ammoniacal carbonate of copper 
in the soil retards the germination of corn. 

The following papers also appeared on the programme: 
Miss Minnie Howe, "Some Experiments for the Purpose of 
Determining the Active Principles of Bread Making:" Dr. 
N. B. Niles, " The Action of Disinfectants on Nutrient 
Media;" Professor J. 3. Tilton, '-Erosion by Middle River 
for November, 1891." 

A committee of five was appointed to ask the legislature 
to print the Proceedings in connection wiib the Annual Re- 
port of the Iowa Weather and Crop Service. Mr. J. R. 
Sage. Professors Nutting, Haworth, Davis, and Pammel con- 
stitute the committee. The officers of the Academy for 1892 
are: C. C. Nutting, president, Iowa City; L. H. Pammel, 
first vice-president, Ames; E. Haworth, second vice-president, 
Oskaloosa; Herbert Osborn, secretary and treasurer, Ames; 
executive council, the officers and J. E. Todd. Tabor; F. M. 
Nitter, Muscatine; and R. E. Call, DesMoines. 



LETTERS TO THE EDITOR. 

■ *■ CormpoadenUarerequ«iletltobeaabrlrfatpauible. TTm wriUr'tnamtt 
t* in all oaatM required at proof of good faith. 

Onrequeit in odmnce, one hundred oopiet of the nitmber eontainii%g hit 
eominvnioation tnill tefitmUhedfreetoanveorretpondent. 

Th* editor toiU be glad to p»ibtiih any iiaeriet contonant loith the eharactt 
af the journal. 

Traumatic Hypaotism. 

Hypnosis i^ a psychical state in which an indiviilu:il is more 
than usually susceptible to suggestions. As is well known, the 
degrees of suggestibility are many. Making the diatiaclion be- 
tween physiological and pathological hypnotisai, the traumatic 
hypnotism would, of course, fall under the latter head. We have 
been led to employ the term " traumatic," from an investigation 
of the following case. The case is ali the more interesting, since 
the patient is a physician. 

Patient says: " I was in a village cart coming up the street; 
the hor» was spirited; a man tried to stop him from running 
away. The last thing I remenil>er is calling to bim to get out of 
tbe way. The following (of which I was unconscious) has tieeu 
told me by others : the cart struck another wagon and threw me 
into the sir, and I came down In a heap, as if one were going to 
dive into tbe water, strikimc on my tnck and side, having tbe 
lines wound around my bands. I was pulled forward and up by 
tbe h >rs(> starting, and dragged about twenty feet, when tbe lines 
slipped off of my bands. I did not say anything at this moment; 
they picked me up for dead and carried me into a dru; store. I 
then began to talk with them, looking deathly pale. They asked 
me if I was hurt, I answered, ' No, not at all, I am all right.' I 
would moan every now and then during the conversation. Quite 
a number of my friends came in, and I called one by name. Then 
I took off my Irannet and walked back where I could •rw^.Vl -^n^ 
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face and baDds: I moaned all the lime 1 was dorng thle; tlic; ftll 
Ihougbl 1 knfvr utiat I wm iloing. t n-nlked out lon-ard« the 
hack, hut lotd the itt I pr^Tf ned to nail till the crowd fi;ot ont of 
Uifl wfty. On tho way liomi^ my daughlvr got into lh«- hark, and 
I (old hiT not to worry, that I wa« all rittht. I walk(>d from the 
hack into llie hooae. Th« docior asked me to sit down, Imt 1 
snid 1 did nut dam to, for I chould lone cootrol of myself. I 
asked to have a pio takeo out of mv dresn. Tbey Rare D>e wme 
wbt<ikey. Then I eujutested if it would not I* n good idea to 
l^take 8 hot liath. Hy dnusblor a^kt!<d uic wbiru (be arnica was, 
ukJ I ti^d her In tlw oQIce od et-ooud altrlf, whifh ttas convcC. 
Tlieo ihey guv« roe the hot liaili, oud while Lhe servant w«a [Mur- 
ing fome water on my head I ramo to myself for the flrat time 
I since caUing to the man to get nut of the way, but nnly fnr a few 
Laecondn. hearing only voicen and fc«llng nomethiog strike my 
Fhead, giving pAia. I ivas tlkCn taken out of ibe bAlband putioto 
led; 1 lold them how to unfoM the bed : then the doctor put a 
»atur&t«>d clolh on tt»e wouQ<Jed jMiit o( my head; I tolj them to 
ttet towelit and put tbem on Uie pillow to preveut Moilinj; it. Tlw>n 
I began to lie *(^ry dflirkiua [|KiLii>tit now pn>«M>3i from hrpnolii^ 
iiilo a delirious itati*]. ami (ulked incewantly about a railroad ac- 
ridenl; my luiHlKiiid b constantly 00 the road and I have worried 
»oniellitiei< about it. 1 repeated the rame things over, eayjng the 
railrcad switch was wrou};. etc. This deliiiuui lfl<it«d about no 
boar. Tbe surgeoa arrived, and on putting hi» liugor between 
the »calp and ukull I felt a nB»li of lightning and xaw it. [ siid 
* I cannot iiifiml ihiis pain,' ao<l then 1 liecauie conscious fitr the 
flrfft time of the injury on ihc tmck of my bead. I waa in agony, 
1 could feel dl^ttnet]y a grating wl)«n hU finger wa:^ put under (be 
fM^Ip, and o«i preaMirti in one %inA lh^r« was n bul>)iling»-tisali(>n, 
ihatM^niifd |i> )thix>t right oier the brsin, During this lime I 
waa con«cimi9, but did not Fee anything. It i^ three weeko since 
'the a«-iHent occurred, and 1 have luid hea<lacbecootinually, iH'ii'g 
a r»-ecfao of the old pain. When I cry (o read, the right eye see« 
double; my head feeU double ; tt>e wounded Bide feel* thick; I 
h*ve bad v«ry aapleasaut dreamo etnc«." 

Acvurding to the description of the surgeon, Ibe wound kus on 
the right (tarietal prutubeisnoe over the third dpscetkdingcuniolu- 
tion; it wna a cfindifion. 

Inriniriee of thoK- who eaw the arcldonl and auhwqiieni cventA 
GODllrm the Mnti ment or the |uitiont. Whim picke<l up her eyes 
were cloxed; thi^ti wntcr wa& poured on her bead, and abe opened 
her eve»: i^be could not quite remember her bUKbattd'« name; then 
fthe said i>he felt l>etter and w«nt and washed Iker face, ftc., as 
already d<-si'iil>ed. 

It in iiitvreoting <o uote lfa« slates of cons^ioimi^s: Hrvl, un< 
conaclou-'neoc at time of accident; (hen, water Itcing poured 00 
her bead, palieoi passes into the by[>nolio slate; ibis lasts nearly 
an boor, iluriug which she 90 oonducta herself that her frieodii do 
uot suFpect but that site is beivelf. During Lbiti bypmHic etatu 
auRK^stibJIIty may be t>aid lo have been uurmni, ifluce she to- 
•pouded to ever> one ualunilly. Her normal M>lf i^ecmcd to con- 
trol ber bypdoiic «>lf fully: tbiit latter si-lf wm tho only one 
during the hour which waa oonscioua. 

AKTH(;e UACDtHfALD. 
Gsortrtown ModlcMl flitiool, VMfclngton, D.C 



Cold Waves^ 

Is the Dccenil»er numlier of the Atn^ieurt Meleorologicat Jour' 
nal Dr. A. Wcieikof has presented a paper 00 cold wavps, in which 
he attacks with some force views which have ttvn expressed by 
Profcnor Ruaael. Tbe belief Ihat a cold waie i* due to the [kw- 
. «Rgeof a luaM of cold uir, which baa a verl cal dfminuiiou in 
tompeiiiliire uf I' iu l^ feet, at Iwonly or mt'ro mileH per hour, 
over the earth's surfuce heaiej wmi'times 3(^ ur 40" above the iiir 
in contaot with it, for a uistancL'of 3.O00 mile-, without accrrtinn 
or mnforcemont, u rtrcainty unique. It 1- certain Uiat Dr. 
Wocikof will not rcrognise this aa hi^ ri«w. He will ony thnt the 
cold vfl] be added to by radiation from ibe aod or toll, oil the 
mort* intense because of Ihc clear, dry air of Iho cold wave. 
When we think, huwever. Ibal.M the cold wate advance^at Rteal 
rolodly, lite eurih'ii tiurfnce is frequently 40" warmer than the 



air immediately in c<mlact with it, it >k difHrnlt to«eehow tb^H 
earth's iwirfaee can do aught except wnrm up Ihe air. B ►«emai 
an inevitnhle ('onrhii>ion that a nisss of cold air, papsing iu any 
dlre<!tion over the earth, which in ils^lf heat«d maoy degrc 
above the air, must inevitably lose its characteiisties in a «erj 
short time. 

If Dr. Woeikof could study only a very few of our cold wbv« 
be would very quickly clioDge hi>t belief. Qe is at a great dkad-^ 
vantage Id tliut he n>eideH in u muutry wbeie they have no col 
wavM. properly speaking. It is well known that in Europe the 
high arena remain nearly Rtatianary for weckn at a time, and as 
result a very abnormal condition of temperature supervenM. Thi 
sun shining upnn stagnant nir heals it up, and tbi^ i-Hect becou 
rumulative, a little ntoie beat being added each day; be«idea Ibis, 
the eorth'fl surface, io ihta stagnant air. cools down by radiation, 
as acoosequence it frcquenlly bapi^na that the eartli's surface h 
cooler than the air at 10.000 feet; and this hajt given rt'-e tit (he 
meat extraordinary theory and one Ihat directly contradictK all 
known urlhodox hyjiotheaev, narnt^ly, ihat tn our high areaa the 
air is ahniirtnnlly hvated, white iu our slnruis it i* abDOrmally 
cooled. It i* evident that no discustiion of cold wart^ can be in- 
telli^ntly carried on under such conditions. Dr. Woeikof also 
sugRestu that otwervations at Pilie's Peak might he of aasialaace 
in studying tlK>>e pbcnomenn. but (his cannot be done at that 
point for this reason Pike's Peak is ditualed on the edge of A 
plateau about 4,000 feK above Ma-ltrvel and aboormally bcaudti 
al>Oi ou tlie east, there lit a marked falling off of ilii- platcaa. Iiu 
coowquence, Ihe summit nmietiuio? has the tempentlure of Ihfl 
plateau and sometimes that of ihe eastern plain. No cold wavea 
pa^a over the summit, (or the rea-son thai the (iiountaius form 
barrier. MohI of Ihe cnid wavrs paaa down from Manitoba 
As-'inihoia far to the t'a»l or norlli-t*nftL of Ihe nmunlHin. 

Il would npfMar that one or two considerali<mK which have ai 
important leiiring on thin question havs been overlooked. For<j 
example, it is not pro)>er to think of a cold wave as a mats of cold- 
air having a uniform velocity throughout its lieighl. It is well 
known ibut, owing lo fricUon with the eaitli's surface and Other 
ulvt ruction)!, the velocity of Ibe air at the earib is much lees than 
at 0.000 feel. It is probable that on Ml Washington, during thoH 
passage of a cold wave, tlte velocity nf ihe wind h double that »^M 
the l)a»e. We may consider thnt Ihe velotity incrcnses imiformly 
up tn this height, or nl H.iWO fot't il would tx-nlnnit midway hetweett 
tbol (It Ihe i>arih and that at the summit. The cooMquenoe of 
this it readily Men. A pt^nt in a layer of air at the earth, mov- 
ing 20 milee an hour, iu 10 liount would lie 200 milett from it 
starting- p.*ace, but at 0,000 feel a point in the layer modM bA 4( 
mile* from it>i (Inl (loaition. If we nuppow tlie lemp<Tiiture dim- 
inulion in height is 1*' in 180 feet at the lieginning, and tho bori- 
zonial teiMpeniturt differeut^ at tht; >qime lliue is 40" in '.iOO miles, 
then, at the end of 10 houn, tbe vvrlieut diminution iu heigh&j 
would liecome about I" in 90 feet. The lemtK-rature distribut 
in the latter ca^ie would cause a serious di^turlwQce in the equi 
lit>rium, according to orthrdox views, and tht-re would be su up^ 
actling of the luyero, ntid, in con»ct|ueuL-u, the cold of the upp 
layetv would uliimau-ly n-ach ihu earth. Of coufk: In notur 
tlH*!^ ari- no aiicb violtnt diungcf. exeopl i«iely iu KDmmer time 
but such an inlerchnnge must take place by degn?ctt. 

The obeervatinna at Mt, Wa-shingloii ubundHnlly liear out thin 
view. These have been rerenilf publUhed by ilie Weather Bu- 
reau In cur\-e« for January. Kebruary, and March ("Jionthlf 
Weather lleview," July lo Oct., 18UI). On examining Ibe curve 
we Hud that in front of a cold wave the diminulion of tempera-< 
ture with lieii^t is much incTea»«d, frequently to morelbaodout 
tb« normal, while iiftvr the oold wave tiu- icmpciatura is fr 
quently foicrral the bo^ ihuu ut the summit. In ollK-r wordt 
Ihe culd wave tt<aches tba summit i to S huuri: befnre it docs ibe] 
bohe, and the wanning up also lugs behind, at the ba»e, the sbiik 
Ipiiglh or lime. A ne^ltct of thlfl consivJeratioo lie>j nt the hottum^ 
of many I'f Ur. Hann's vagaries regarding teaiperalure distribu- 
tion in cyclone* and antlt^rlonea. Now, if a cold wave h com- 
posed of layers of air moving at different velncitirs as we receila^ 
from tlie earth. It )8 easy lo •>» that tlie velocity of the air at II 
earth need not I«p that of Ihe cold ware, for the up;«pr layeni 
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air wtxittl flow oi^r ibe lowpr, hpur'ng aloiig the cold wuve, and 
this cold air would gradiiill; nark iia waj- down fo the partb. 

Until v« can ohuiin obttrrvations in free »ir we niiisl hf> content 
with hjrpotheeee and careful sliuly of mountain otwercatloDB. 
Wbtlx no present hypciCliMla will prorcsailAtaclorv in ait it% de- 
tails, owinjf lo <iiit ignorance of npper air conditions, y«t we can 
rMt amurrd tliat the view at the opening of this dJM'ussion ran hy 
no poBBiWlitj be contct. K N. 



Review oooBiBU of alclrartfl of articliu in rarlons pbilo*opbkml 
tnagUEJne^— a npw feiinrv, we beliovr, in a periodical nf thia 
sort, and one likely to be naefnl. On the wiiole. the Phflom>phifal 
licview promlaM fairly w»U, and wa bopo U will prove wtctby of 
lis mission. 



BOOK-HE VIE WBl 

7i^ PhOotophUal RnUw, Vol. I.. No. 1. Edited l>y J. O. 
lUA^. January. 1R9S. Bi»toa, Oinn & Co. 

;6«4al>liflhmeDt in thb» countfT of n leview devoted (o pure 
>l)ilo«ophy is a noteworthy event, and may prore on cceni of 
»t imftortance. Tbe ItevUtc, we are informed, ia to receive 
•- suifport fruai private endowmentA, eo that its Bnancial bash ia 
:iuod und dunibV;" and thouRb Ibe source of tbia support ia not 
lifotioned it maj- \>f iiift-ried from the fact thut tlue coj)j'rinlil is 
leld by tlie treasurvr of Cornell Uni*en»ity, the eiJitor tieiuK pm- 
of phik«uphy in tbe aauie iiiittitulk>:i. The in<-<:lii(nical ap- 
ace i>f the Kevieic is similar t<> thiit of Ihe I'olUimt J^ci'atee 
erly, ihe present number conUining a hundred und tweoty- 
Sijchc pajeei>. It will be published bi inonthiT hI tseventy Qve 
at9 a number or three dollars s year. The editoi- conlribatw a 
prefatory note, in whieb he annouDcett the cbaraoter and scope of 
ilie Heview and ihc altitude it propoa*-!* 10 take •' II will aim at 
tbi> oiffanuaiion. tbe diffttsion and the Iccrease of philoaophicsl 
tn<»wlt>dji;e and activity in America.'' and " will be an or^an 
[hrouf^h which Inre4lij^t4)r4 may make known to their felluw> 
ilicn-rM the iv^ulta of their ccfearchea and rcf!e<-lion»." The «di- 
kfif- lakea a rorfale view of tbe proapeot-4 of philo«u|>liy ni Amer- 
H'», b*it the ie^i«i>ll« hr nwtijin'i Ibervfor, excppt Ibe fteedom of 
Lmerti'Sii lite »iid tbnuglit, do not eeem very cogent. U is true 
tliat there is uon* a certain movement of pbil'Hopbic tbouKhl in 
Ihe country; but it fwna to u# to be aliallow, und ii>i pfailwopbor 
li«a yet appeared amont; u» capabk* of original tlioURbi. The 
'Jtevkw. we are told, " wiU nut be tbo ontan of any institution, or 
of any eeet, or of any fnteTWt," but will maintaia " imi<arUality 
and catholictt]' of tone and spirit." This is n kooJ rule if well 
followed; but ubeervation haa convinced ni that an editor's predi- 
tiona aeldooi fail to ehow ihemaelveB in bn nrledlon of mate- 
Prt»fe*«or Schunnao'a views of what b ni*eded In philosophy 
~at the present time aeem to u< In one les^nevt niialnken. tie holds 
Ibat p)i)l<>3t>pherB ought lo devote lh«m»t.-l>'eit to liie cultivntion of 
^jiecinl dejMitnients. such an IorIc, j« vcholi>){_v , tin* pbiltMOfihy of 
^ducatiiui, etc.; Mbeif-aa (o our mimi ihecriiiii; are*! of pbilu^o- 
phy juHt now ia t)it^ ie!i(>lnj{ of Ibf fotiuiliiiions, »nd until thr« is 
rcompltHhed we"^ little pruNpet-t "f Fruitful work in any special 
lepertment. 

Tbe teadinit ariicles in this inue of Ibe Revieie are thrve In 

lumber, of M-hieh the mmt important is (hat of Profedaor Laddoo 

' Pbj olioloKy ai So-caUed r^atural Science " U ia really a erltlqiie 

>f Profe«tot James's tbeorv of the nnturo of p^yefaoloKy and ifae 

'iBethi>i of HtU'lying it ; and the writer has little diflloulty In ebow- 

jng LbHt tbe tlii-ury ii UDtoonble, nod furtliermon- (hat PruffMor 

James hiiQiM-lf iii imaule to adhere to it with any eonsistenry. 

Professor Jotin Walnm critinaes K-inl's philosophy fr.ira tbe 

•Hanrlpoini nf n<';:eli=m. and Ihoitf^ his article ronbting nothing 

new, it is inierestinjc m renewed evidence Uist KantV di>ciple«< 

la^Y btK'Ouie diitJattitlii'I with tbe outcome of his leachini;. Mr, 

1. I, Oilman roiitributtw tlie (inst iaxtalment of a paper '*Uo 

>me I'sychol'^ical Aspecta of tbe CbitKse Muvical System," 

rhicb tliowa much curious «ludy but which aeems out of plw 

In a pbil.>iopblcnl niaRszine. Of the book-tevjews, whk-b arc 

lite uum^roun, the ablest i* that of Hcrbffi S^^uc^r's ' - Justice," 

\*y the editor of the Heview. in wliicb he lakts essentially tbe 

nuiit view of Spencer's d'x-liines that wax taken in ibesj columns 

fvhi'u tliL- IxMk was flr''t publisbe<l. Tlie (•iber reviews are of 

vaiyiUK dfiirt-e^ of excwlleucc, some very Kood and nthets ratlw'r 

ifffifir. We oiUBt add, too, ibal some ol Ihe t>o<)k6 revieH'i>dare 

wurthyof any notice at alL The concludlDg portion of (he 



AHONQ THE PUBLltjaKBfi. 

The January numlver of the Review nf Rerimn cootutos. at 
its moel conspicuciua feaiutc, a sketch uf the Cur and Ih^ Kawla 
of (onlay, wriuen parttculatly for the American edition of th« 
Revinr. by Mr, W. T. Stead, the English editor, Tbe article con- 
tamsa namt>er of portraita, and — what will be particularly Inter- 
esl init — a mop showin;; the famiix: di«trirti. and another nhowinK 
Ihe so-called "Jewish Pale," Ibe distrjol within nbich theJew» 
are permitted to live. 

— Hacmillan A Co. bav« in preM a IranHlatioo of Kant'* 
"Krilik der Urtheilitkrhft," bv the Rev, J. H. Ik- muni, fellow 
and leetun»r of Trinity College. Dublin, and jtiint aolhur with 
Prore«wr UahnfTy of '-Kant's Critical Phtltirapby for Eogllfb 
Reader*." 

— Ticknur & Co. , Boetoo, amraunce ' ' Tbe Normso Uodu meulj' 
of Palermo and Enviroa:;," by Aroo Delhi and 0. H. Chiimberitn. 
arcliii4-ct#. iu four purb^. with fifty measured dmwitigs. sevetal 
cuts iu the text, ami many photographic vieirs. Tbe edttioia will 
bo litniled and auld by aubscriptlan. 

— Headers at Carlyli^ hare often imiuired whether it wa« powi- 
ble to oUain wme accurate text of the course of lectures mi liler- 
alure which he delivered in ISdH. They will, tfaerefote, Ihi glad 
to hear thai thee lectures are nou- alwut lo be jiuMlahed hy £llit> 
& Elvey of London. Tl»e text bo<*' to bo issued is derived fioni 
the repi^rt taken at tbe time hy the Ule T.C. Auatey, two separate 
Iraufcripts of which have been in the hands of tbe pnbli^ben, 

— An account of that mynteriouB malady, the grip, by Dr. Cy- 
rus Edaoo, lh« chief insjiector of tbe New York Ilealtli Depart- 
ineat. is publislied iu tbe January number of Babj^tood Dr. 
Edson traces the history of the Rfip from nndent times to the 
present day, dei-rrjl)e^ the symptomn and the mode of Creatment. 
and fuinisheii valuable ai'ls In tbe direction of [>revenLion. "Cr<t- 
ioff and il9 Significance," by Dr. John Domioj;. and -' Fal and 
TWn Children.'* by Dr. W. L. farr, are article that wdl prove 
interesting; fo Ihe rcAdcr« of that monthly nuraery jpiide. AmonK 
Ihe nuiueroua other contnbutiidui may l>e iDentioued: *■ Keeping 
Ifae Babv Warm," " Children's Lie*." ''Ex|irtieflce« in Fredinft," 
and a full *upply of '■ Niirwry Pruhleni*." 

— Tbe January numU-^r of tbo AnnnU 0/ tht American Jead- 
etny of FoUli&il and Sofial ^I'ewee contains two pnpen 00 tun- 
Qici|ial eon-miu'-ui. They are Ibe article o'l "Tli« Study of 
Uunicifnl Oovernmenl," by Prank P, Prii-bard. and the article on 
''The Puliiicil Or}cunization of 11 Mi.>dcni Municipality.** by Wm. 
Draper Lewie, This number also contains a copy of Ihe by>ta«r« 
of the Pbi'adel|ihia Municipal League, an oriEantaalion wbnie 
purpoee ij Ibe divorce uf municipal from national politico Amuug*! 
tbe other leadiiiic arti<-K-s iu this ntirnbcr are '-Tbe Baius ot the 
Demand for the Public Regulation of In^uslritM." by W. D Dab. 
uey. '-Internalioaal Arbiiration." hy Klranir L. Lord, a 
plea for arbitration aa n means n( settling international di'tpDlea.j 
in place of war. " Jorispiudence in AniericDin Unlv^'ivitt'n." by 
Pnifeefwr E. W. Flutfcult. a paper of lOtereM to sU l.tw siudenta; 
and ' Instruction in Krench Uni»-«rsiiies," by Leo 8. Itowe. Mr, 
({owe ha> btwn a student in Paris ft» tbe past <>eaT, and hU paper 
explains ver> full; ibe coorMs and method of instruction In tbe 
collegeaof France. A newdeiwrtmt^nlbasbecDaddedt •tbe^lnnoJ* 
It is entitled " DbcuF^lun," and ci^ntains paprn written in amwerl 
to artklea which have appmrcd iu Ihc .'tanoln. This nutuber 
alao oonlalm llie prooeedinga uf ibe teuib scientific semioo of the 
acudemy, which was held in Pliiladelphiu in Novemt^r. la Ibe 
Department ot Persona) Not«s hi tbe Janiiarv Annnh there are 
brief Idograpbical sketches uf thp fullowing work'-n in tbe Held 
of political and social ^cl' are: W. C. Ford nf i_Muintil>i College; 
A. C. Milbn- ol Cornell; D. G Kpencer of Harvard: George K. 
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Tloward of Lrliiml Slanforxl, Jr., UnEreniilf : U. V. Amr* of lb<> 
Cniverwty of Uir^ltiKflii; W. II. Mm* ot Syrac«r** Umvcrsity ; 
Erneil Miwlilfrof Pm^e; It. H. Inglu Palgnir«(>r LoTitUm; Hie 
late Alfr»?.l JourOnn of Aix; Paul Ueilbom of Berlio-, A- Brilck- 
iwr end Oeoi^e Staehc of Kaaan. 

— A .SpantKh F<lilran of llie Story of Ihe Nation-" Kwii"n U iM-iiif^ 
tBmue'l in Mndri-) under arraQifenients with tlie Putnam-. Gil- 
man's ■' Storr of Hie S-araoens " in ttiia 'enVs i* n^w teinp printed 
In ritiscd lelUrs for the uw of ilie hlim). The next rolunifs to be 
Usaed in ll»e wrfes are Frwioam's "SCorj: of Sicily." Otnan'B *■ Story 
of tbe Bytaatiiifi Eaipirv." and Mia» DofTs "Story of tli« Tu-can 
UupubUcB." 

— With Itio iiainber for Janonry, IS1>3, the Education-it Review 
ofHins itM third volume. ProfMi^r Jenks of Cornell htm a \m»T 
an "E<tiiC8Lk>nal Vului!*," parttculurly veiLb n-forciico lo ihi- col- 
lege curriculam. and controverting the pofltfun takcu by Pro- 
feeftor Patle-n in an earlier nuniher. Superintendent Hurlile of 
WoK^ctiter, Mara., makes some pranical eiit-gfetiooa coDotToiut; 
the tcuohing of thd rffenire a » of E^nglish. Prorensor Riulianla 
of Yale oonlio.-«tft iheoM nnd the new nif-tlnxisof tP^diing eeoioe- 
try; nod I*rinii'I|«ftl Grant of timyii 'a College. Kinsition, Oniario, 
replies lo Bttdiop Spalding'^ earlier arRiinif-nt for religiMi.i inAtrucs 
tion in Stale schools. Important nrlicle^ appejir also on school 
aavinKH l>aukH in England, nml Lli« effect of manunl trnming upon 



henilh. The •lim'ii».-ion oo city ncliool snpefvi-ion it conliotu'd liy 
Supcrinteiideot TarlK-ll of Pr.jvi<U'n':e. and that on practiev u-sich- 
infc by Prei^ident W. J. HiIik* of Albany. Other di8L>ua>tuuB hw 
by tl»e edit*>r in-t-hief and Principnl Owen of 3aco. Me, Book n- 
yiewa an* cootiibuled by Profi-wtors JlcLsuitblin and Cariieroa of 
Yale, Oren Itoot ol Uarutlton, Gill of the Smithsonian Ini-tttulion. 
and other*. 

— The Elettricai Engineer will be;;iu tbe uimt year wiib a peHes 
of arJicles on the electrical aiiU uiiiimlic diworeries of Prof(M«or 
Jtisepb Ueory — the Faraday of Amujica — by hie dnufthter. Mies 
Mary A. H'?Qr7 of WasfaingtOo. with notes hy Mr. Franklin 
Leonard Po^w Adtliiional and jiathetic interest is given Ibi* 
eeriCii by the fact that it id praciirolly n TJndlcatloii by filial band^ 
ot Benry's chims to the diaoorery of magpie to-eleotricity, at a 
time when hU wnrk has been mffered to rail io^o neglect au I 
oWiTion. At the recent ElectncU Congrew at Frankfi^rt, Qur- 
innny, the pmpo<iition of tlic Amrrican delegates to name aftrr 
nenry an important nev nnit appJvitiK to fiicta that be w»n the 
Hnti lo observe and iorc^tigate. fiiled of u»«nc, and was {Hxlponed 
untU the Chicago Ek-«(ric«l Ootinre** of 1893, many of tli« Euro 
pcan delegabfr* uiyioR tbey bad never liiaVd of Hrnry. 

— We may regard It M eertiim that no appaieut runneetion 
l>eliTeen inrectiODs dtsesacssnd ainik«|>lMTic condiiionh had tug 
K^teA ilMl-lf to llie mi-<)ical mind long hetareSidenb^uii nltiibukxl 



CALENDAR OF SOCIETIES. 

Philotopbical Society, Wafthiogton. 

Jan. 9. — F. H. Newell. FluctUHituns id 
Discharge of Western Bivem : J. R. En^t- 
ntftD, The Mekican Meteorites, 

Society of Nataral History, Boston, 

Jan. 6. — Percival Lowell. Shinto Occnlt- 
Itm from a Scientilic Standpoint; E. 8. 
Horse, On the Form of tbe Anoieut Bon' in 
VariouM Parte t>f the World, 



HEO-DARWINISI 0b 11 CO-LA MARCKISH. 

By LBSTE-4^ P. WARD. 

Aoanal ftddiMW ol tbe Praildvnt ol Ibo Biological 
goRtotr of WMhlnyluo dabrt^refl Jkn 01. IWI. A 
tiUlotlL-*! Anil critical r«Tt«v of nuxl^ni srifbiiOo 
ttKHiftt r1alMlTl^ to heredltj. and eccccUUj to tbo 
problniB of cIm irmunilMliiti ol mcqulreil cl>u«ct*r». 
'An foimrlnc arc ibc t«Ti-r»l bead* IotoItmI Id Um 
tllMUMloa tit^oN of tba Problem. LaBarottsm. 
IHrwUtUia. Aoqnln-d ClukrB4.'tnn, TiMurin of lis' 
naiXy. VIeira or Mr. OsJtoa, Tewlifiiita ot Vrotta-or 
WvlaiuuiD. A Ct11I<|u» al WvluMtan, NM-Uarwio. 
um, V««>-L*Mi*rcklun. tliB AmerlcKD "Scbool," A{r- 
pllaaUoa to tb« Uubwu Bm«. In ik> far an vtsrs 
ar« asimBMil (bejr *i« la lb» «Mtn *n tin* vitb Um 
gaaarml oatnfit of AuMtlnkii thongbt, aod oppoa^d 
ta Um vxtiWD* doctrine ot tba Dvo-iranaiBtMlbtlltr 
of •ft^ulrcd cbaractAr*. 



Prlre* paair^ld. ti eaaia. 



N. D. C HODGES, 8M Broadway, New York, 



OFWHM USE IS THAT PLANT? 

You con Hnd the answer in 

SMITH'S "DICTIONAKY OF 
ECONOMIC PLANTS." 

Sent pcartaiJ on receipt of |2.90. Pabllsb- 
er'» price, I3.50- 

SCIEKCE BOOK AGENCY, 

•74 Br»«dwari I**W Work. 



Wants 
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A^y ^ftpH rffJt:ti£ d ftuitin Jar nKUK i* it ^tia/t' 
Aiittf kiitetiuitfii .iff.immiM'i, rr any ^tTf<m irtking 
trmtrnr l» fiil » fsiitivm nf lAn tiarattfr. it it tAal 
»/ a trarhtrit/ iiimtt.chtmiU.^raittkUman.er toknt 
■uu". wn.r Aatv tkr ' ii'»iil' iiitttlt,i undtr Ikii kr»d 
rKax or ct>»T, t/ ♦/ taiiiAft '*' fuili'kfr t/ ikr iiifr~ 
»il4 ck^Ttuirr t/ kit af/lii9liim Anyffrian jtrkimf 
i^/9rtva^itn «r any ititnli/k qtmlitm. Ik* aJd'ttt ir/ 
amy tclmtlfit w.ia. or xtkfia* it *iy wny HU Ikiitti- 
mmm /tr- .1 ftirpttt ctnivf^tnt tiiitk ikt mat»rt a/ tht 
ttiftr, ii ,arJiiii/r imviltd tfd* ti. 

llfANTKIi.-iiir/cHM-. Xo. ITS. Jal; 2, IfM, >]■» 
V\ iDiIrs and TIU0 paaa to VoL VII. ,^ildce« 
K. D. C. HodiiM, ":« nr<>ad»y, Haw York. 

\ TOUNO HAN («) wnnld li(« a poallion In a 
i\ millvue. laboratDry, or oti«*r*«l<>r]r, U al4:> wllt- 
iiic V> asslat at a alCiaiB Mieli)*. ate. Addn-a« J. V ., 
I'areor jtrfparr. NT4 Btoadnay. Naw Toih. 

A.VTCD.— A noHltlon 40 tbo pblloaopblent ur 
prdBgoficai drpartmeot of a oolitwa or inii- 
Terallr bj a joubk cd*u (SO) wbo baa bad nv* frara' 

firactlc-al experlenov In t«acbinK. *°d who ban doiai> 
out jvaiB' ^at-iiiadaaievarfcliipbllotoiiii]^.d<iT(it 
Id^ hi* attantlon daring tbe laat t«» <rran ra|in- 
(ilally t« aladf aod original iDTpaCUailoii In riMt.. 
tiflu pBjebotac; and It* applioatloua <n cdui^uikin. 
Addieaa K. A., oars Seitwit. «ri Beoadwar, S. V. 
City, 

ANTED - A auMabht noaiiloii In WaaUafft<.n, 
D, C , Qot oMinectM attb Ilia Qo*eramMil, 
and a-itli a aalary aot to «so#«d 9090 a r*ar, by an 
O((ien«oeed blotDcin witli nix vvara' uolv^nlty 
Iraiotox. Applicant baa bt^D a akiUnl tmraooo tor 
(niirie«D yeara ; la a praockal pbotograpber, car- 
EC'ftapliri. and ai-«u-totiH>d (o the UM^ ot tba tyuo' 
wriiMf. He >■ aim i-ariablp of tnakinj; Iho niuat Da. 
Ubrd lirawlnei, i>f aoy deaontitlaD, lor all manner 
01 illuHtraiiTo purpQun* In aelMtoa; tralnrd In [iiii. 
uuni uiotliuda aiid w.-ik: alao flald Opurallona and 
laxidxtuiy 111 Ita TariuuB d*p«rtin«ita. Kod mod«l 
lt>K' produoUoa of ca8t«. rcM-iralii hh ot (inleoato- 
loEl^areotnimaand aimUBrriiiplayniBtiiii AildiaiB 
V. a. B., eve Sctenee. 1; I^afaf erte Vlaca. K. Y. 



w 



llfANTBD.- By a yoaoB nan (in.). B.A. andPb.D., 
VV vltb tbraa yaaia' vxpprtnocA aa aaiiUtant In 
clwadattT, immIUdu aa InalriMtot ID ebanditcy or In 
natuni aekaMia in ooU«|tc or aoadamy, or oumr ad- 
vaniaaaona noaltton aa t^liaraiat. Olre partiiiulaia 
aa to work, aalarr. «tc. r. W. MAK, L. Ifta AWoat 
Haven, Con-i. 



.Vr>ll HEAIiY. 

THE RADIOMETER. 

By DANIEL 8. TROT. 

ThiK odQtatiu a divcuafiion of the rvaaoiia 
for their action and of the pheDOfoeua pro- 
■onlvd in Crookes' tube*. 

Price, poatpuld. SO crnta. 

I. D. C. HODGES, 874 Brudf ay, R. T. H. D, C. HODGES. S74 



Exchangea. 
[Praaorcharc**o^I<. if ofMilafaciory character. 

AitilrMX N. r>. C. MnlKn, 874 hmmC-mxy. New VikV.1 

Wininl 10 buy 01 Ficbanic b copr u( lloibfoak** 
Noiib A»ien«aa Hen>ci^"Kr.^y loha Kdwnrdi, smIv 
FhiUilrlpfcn. ■»(>- (i. UAllH, Cbuk L'atvenhy, 
Wnnrmer. Mao. 

Fit %3lr or «nlun^. I.eC<inl*, '* Geoloftr; " Onau). 
"Analunir,'' ■ volt ; hoiiei. "Phyiii.livy," y.«^. vdition: 
Sh<>iiard, A|ipleu<i<. FIIkII, »ik) Slrin, " <. hmiiilij ;" 
Jmoan. " Maiiwai 'f ^'eilel'f ..<«»:" " InEctiiAib^idl Sucn- 
r..._.ri:__ [ *v ^i». --.._...* 



Jenrnal,'/ Mffk-U'tj; Bal- 
> lolt : Cody, " Kb /ooo^:" 
i:i«iiBd. C T. McCU.NTOCK, 



(IMI' tlir' 
("lit. *' t 

^<itmir, I 
LciiiiKliia. lay, 

Tor ulc.— A fl)it a SU Camera: a vciy line m<n»eal, 
*>iih tank, holdfti and tnpod, au newi it ctt^c 0**4 !««: 
iitkc. ^jj. Bdw. L liiyH, 6 Aih«iM ■trcEi, Ctmbrid^. 
Mau. 

To vKlunvr Wtiflil'v *' Uc Arc m Ncflli Atncrira " 
and ?* Ct^fne » "'Eleim^tt "1 Croloxv" (Cnpyn^i il3>> 
lur "iHmiiittn," l.)r A R.Wallaire. "O'lgin n\ S|>ccic*. 
bv Dafwio. ■'(•cicciii of Man," !>)- E«n.ii«, ' Man'i. 
hUic in Naiiiie," Huilty. "Mcnt»l KtoIhiuhi m Am- 
mall." by ftotPBi.cl, "'I're.Adinniiet.'' by i* ii ttu*!). No 
S-ritkt i4di>i*J riticpl laini oliiidiit. An«t IntdAi id psod 
citdiibit- _C. b. BrtmTi, Jr.. VandviMi Uiu*«n(ty, 
XiHbaillc, TcAn. 

Pot Sale *t EMhanc' fot booki a cooplato pnvatc 
cbanical laboratory outAi. Jncludo lar||< Barker b'l- 
aiice (aooK «• cionw), plalinuk dubu and cni^iblaa, 
t^\v rai.iort, glMt-blowlnB appamut, tic. Fof ule ba 
|iia)l Or wbolt. Abo «uni»l«ta nic of Sillii^**'* Jturmal, 
i<t6l-iM5 ^^-I< bound): Srabhumtui KcfioftK itjfiH]; 
t: S. Co»i Su(*ey. iSu-iUo. rail panlcutark (o «a- 
quitm- F. GAKTiI.SER, JR., PotafiM.Coan. 

fit exchan|t« or ^al• al ■ lacriftea, an aLibotale nUro- 
•cnpc outfii. Rulladi kUndj noaocwiai i>b)(«tiv», oo*- 
lixth botDMg<n««V4 imNcrvon, (ijBt<i«allk*, and (kna 
inch. Baunb ft l>anib, abn oae^niutb lud one icd) 
K^nccr. roureye-p«««. ObjacitvM «<* lh» b»i ai^da. 
Addreu Mn. MuruiQ Saiiti, ^i 1Iriin>:li SexxI, txiaell. 
Mao. 



4USr PUBLISHED 

FOSSIL RESINS. 

Tbia buck fa tte resnlt of an attempt to 
collect the »eattor«d notlcea of (o«6il reaitis. 
ozeluMT« ot those on amber. Tbe work (■ of 
tntarmt alao (m account of dearnptiona given 
of the iiiaeota found embvHlded in these long- 
preacrrril exudations from i>ar1y vefrrtation. 

By CURLNCE LOWN and HENRY BOOTH. 



I 
I 



h K. t. 



Fanuakv St 



SCIENCE. 



lo iht ata>oflpb(!te an *' cijidtmic con ^litii Lion.** Tht- Intliirnci^ of 
weather wooM he nHtuttttd b? its effMrt in providing tin cmiron- 
nunt suimbln to germ tlevekopinrnl. Thus inoi>.t u««l1ier, 
wb«lbor h]imk nr warm, would be fouixl conduHre to the spread 
of coDlagia, and u> it in. ThiM fact hwi often Iteen alteated hj (be 
exteoMon or cboltfra, dtatilM**, and tlie exanthemata. A vrarm 
and lifj" dsy. un Hi*? coiilmrr, tends to rbi-cfc rootbid »ctii>n of an 
inTectiuus kind. This (act i» wuscepliW^ of more than i>ne etpla- 
oaiioD. We mar, ot> the one band, vays Lancet, reijcflrtl it bk a. 
confluence of tlie»t»eiice of thai Birot-fi^terinK (.'oodjiiun — 
humMlff : on the otbiT, we (nnu«t fail to tf n-uimded that drj 
warmth and t^uufafne ^i^e (In- M^nal for im ^ xodii^ fruni mnay 
criMrded Lomfs. for their frei-r vi-ntilnlion, and nineequenily for 
diminutiuo in Ihr iniin&ity of (vnlagui. The cxart vnlue of 
veatJitr rhanges in n-garil lo tbi* clahP of ilieeosea. liowertr. rtill 
is and tnual foe aom« time remain mh jtidiee. iis for the ailmente 
more nsually eaaociatpd with (ht'Be rlutiij^s — tho«t>, rrrfsani|de, 



more commonU- buoM-n a* inflammalorj — (heooocM'tiuD i» here 
much ruore evident, and nlito lo all likelihood, more tlit^ct. Tbc 
n'4K>cfaiiion of pneumonia, licvDc. itis, Nflibmo, ami rheumstiitn 
with bleak and wet trestber W too ine«rlllilH lt> tierniil u( one 
doubting ita lealiiy apart from any sujtgeBtioQ n( ttyxk- agetK-r. 

— Mr. Ki'lwar, aeuirdu)}; lo InduMr'u*, hiui iotroduce<] an ex- 
ceetlinRly simple ayatem of BignaJUnK id night. A iHwinl Is pru- 
vidcd (vilb incandescent lam(B nrnin}t<^l <o tliftC difTeteiit acta 
form different letters. If the letter N » wanted, lor inslancv, a 
key is prr-ssetl which HghlM all Ibv laniiw whk'b fv to fofiu this 
leitrr. snd "O on. The nmrhim* can be workwl liki' o ivfiewrller. 
SiKntillitm \}y %K\% mi-una cofrevponda with the U)>« (if the titank- 
board in the da;tiaie, bat is. of cotuee, much more ntpul aud at 
Lbt) aainte Ume more easily followed. It is. vf courM. inotHapenibljr 
more rs|Md than any eystem ot (la»b tignaUiDfri and i^piisy to 
read. 



ATomc 

iorsfori's Aciil Plii)S|ikli'. 

A most excellent and agree- 
able tonic and appetizer. It 
nourishes and invijjorates the 
tired brain and body, imparts re- 
newed energy and vitality, and 
enlivens the functions. 

Dr. EPkraim Batkhak. Cedarrille, N. J., 
Bay»: 

" I ItBve uwd it for seTerNl years, not ooly 
la my practice, hut in my own individual 
eaae, aiul consider it under alt circumstancea 
OB« of the best nerre tonics that we posaesi. 
For mmuiJ exhatwiiou or overwork it gJToa 
renewed strengtli and vigor to the entire 
ayatttm." 

OfMripttTC i»mpblet free. 

Rwnrtrd ChMitlcal Works. Pr*.(ik<K», R. t 



THE AMERICANRACE: ija^dbook op meteorolo€ical tables. 



By DANIEL G. BRINTON, M.D. 

"Tba book Uon^orunnsiiftllotervst and fti\i9"~- 
tnier OrrdM. 

'■Dr. DMiMO,Brintanwrit«>flftiitbrackiiovl*il|ed 
Ultbaritx at tbc aabjact-"- Jltiliu/rlpAiii Pita*. 

"Ttu) vork via bo of tetiultit- TKln« to ktl who 
wlib lo know tbn MibalMioe at vlikt h*s b«rD lound 
(iiit »bi-ut 11k< ludltTAciu Aoiertc*!!*."— .Vrilwr«. 

"A EiuatBrl; 4!mmiiu1mi, kod Mt «x>Mipl> Ol CKe 
*BCO»Miful «ituratIoa at tti* po«*nt o(oli««r»»li'»ii." 
— philailetfrhia Ltdgitr. 

Price, poaipnUi, %'i. 



Beware of Sabstitntea ajid 1 mitatioD*. 

CAUTION.— Be anre ibe ward •*Hor*- 
rord*B" I* on tbe iMbcl. All vllier* are 
•t><>*lon*' never awld In toulli. 



I. D. C. fiODGfiS. 874 Broidway, X. T. 

ESTERBROOK'S 
STEEL PENS. 

Of SVFERtOR ASD STA.tDARD QUALITY 

Leading Nos.: 048. 14. 130. 135. 239, 333 

t^>r• Xtile Uy til Slallanrr: 

tHt uniiuBK iTUL r» u., 

w«rk>: Okna«B. K.J. da JvhNNt., Krw rem. 



By Asn. fBor. B. A. Huax, 
la? pp. 6'. 

Profeaaor Waldo says : * • I bMutily rac 
mend tbcm to all workers in meteoroloKyi 

aud do nQl sea bow Asy of our American 
DietearolagtKU i:mn afford to ba witboBt « 
copy." 

rrofeaaor Symona of London Miys; " Tliey 
are unquestitmably valnalit* helps, which 
mtui be koi>t luuiily, siid replaced when 
worn out." 

Prtett iMitfMtifl, $1. 



I. D. C. HODGES, 874 Broadway, New York. 

POPUUR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

F:r Bie In Collcfct itnd N'ornikl ScboeU. Prit* aouBU 
Sdi Iroe bjr |k»i b>- 

N. D. C. HODOKSf BT4 BrMriway^ S. y. 



THt THinpeST AND BEST '■ 



,6? PARK PLACE. NEW YORK 



MIIIPRILIC V^auiaT SFCcUfus. CnLLacnoy* 
nUllLnALo. Poa BiAiweiri A}Mr.T«ui> 

LknrMc kciTniiMt uMk !■ f. u. inoiip. itiiMtTBt«d 
LftLatocD*. [Mper tMnu»<t, Ito ; ololh tKiuud. mo. 
OBO. U BNULISn h CO, Miti.nl»<Ut>. 

>C«moeMf(0 7«a7»B«MMlw«J,«»wrnr* 



PATENTS 

t'orlNVKNTOHS. «n.»«.- HOOK KBKK. AddMW 
W T.F<[«^-«ir«lil. Atlc.nn'j»l L««.WMbiBtt4n. D.0, 



Did and Rare Books. 



B 



ACK NUM RERS Ksd conplcu mI> of IcmUm Mw- 

mi^ao. gmin l»m. AM. MAO EXCBAHCL 

Skhalun* S v 



DO YOD INTEND TO BUILD? 



IV*-t 



Ujraa tsteod M bttUd, it vlll b«*nt«t«k*90IMS<aid teT**SBN8iai.f{ roiV-rtnT 
HVvaBS*^ BowsmocfldlB tkre* roltiaMw. la tlivm fou wUl Bd,! ' . ■. 

floor pUM. deaoriptloMk sod wH isi— uf ooet tor 105 lastcnsl, ii' .r 

■iwnae*. Tbsy Also fli* prices (or «*mi*I«(# WorUiui ri*ii«. t)«tAU> ■•, 

vblob •n»bl« yoit to bnlld wlUiawi dvlaj's, nilsiRk«« sr qaairei* t. i 

n, *ad vblcb maj •■»« can undrrsiand. Vol. I. ooalktaia S3 oopnutii, r 

hMisas, «<>Mli)ji bet««v(ilBaaMul tifKo Vnl It. oouTBtM Ki coprrMied «*<> > iii 

faOOO. Vol. ifl. cuBUins tS, MpTrlsliteil ilcalcus. IWn) to pmi. Ptlca. bi i»i.ii p 1 ,00 
eavfa, or tS.OO far lb* eet. 

**('OI.ONIAL UOIIHKK,'* s toJoidp sbowinx Petaptotlrw aad FToar riARS ef 
hmiw* ■rraiwMl In ibo Indnltahin ■Ivrr' r-f tbp Coloalal AlVbttvClliK, SBd baTllltf All miUlem. 

At-riuiiiomwiUi ti>c coinTori. Prici-, ^tf.ilO, 

••ri4'TVB^QI'KH01 «<KMf UR FORRarr ANO8noaB"i-'nilBak0V 

Perspective* Mid Roar PIsbs ot &• -v 'itnlKb* for BuainiFT CottBgH, vtilch *«■ mmsoila 
atniTBBleiit, u>il obs>p. PMc», (l.OO, iij nikli 

N. D. C. HODGES, 874 Broadway, Net Yort 
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Fact and Theory Papers 
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jj^jj ■— wr xai -h^r ■»*?* ri*r- 
saw ^ X-'-Ci ^1^ 3* -sziL* 'SAC'ia ^ v -r^^ z^ii 

... .-ID*! J 3* ^^i^z. - • m-t i i^ SiiKaR^E-. "ip 

■rn; :. ^•^■•-^■r^.ijm. ■=-••: ::«i via* ;/ ~^ IzJlaa* 
-tdr* 3i-iu^ :n^ I'T't - i »«3ilr If » -:=«:• ;r;b* ,e 
&» l^SX f — * a.:iz^ -dK:s--cr Ti:« ■■■irk "wJ ;• 

■ -srwaa-iaUJ^W ■ "— .fr" . irv "■■■•'*. 

•McS 'te ?^ IMKV* M » tofia 'jiatwa. rrttM -.arc a* 

• A» :EiLi'ii»nm ?*p«T. •— ■;>i-jr;.i-i riiiJ<t. 
T THE TOHXADO. St H, 

:;- B. 

• Tb* .Inta "Viiik :< •x3»malT ^i^rpaUoff.' — J'h- 
■■■1 r-iti* — 1' 

- A aork -vtUi-li V.ll aail suit t*mit^n. y!i« 

4U pmjii!i"-j. jiilil«*r» :q lie rrroA'lo :>Ulr«. "— J.'*, -i 

:bbI 7rn*'-ii>'<^ ( ae'.e^r it'*y. Ji wucs to;*:!!-*. -a* 
HUbar- Pmi^aanr itoxea it :li« V Li::a>: ^uc-w '•i^-:.-!. 
3 ) 1 n ee. n«? 3m mf>i4e-l m ui •37«>rr. ' -5'i. 

VI. TIME- RE I. AT IONS OF MENTAL 

• aJ 4railen:a it jBy'-aiiii-jy wJl laU ".a* Xt- k ''i:' 
.:t .a:*r^t'c4 f,fc.-j. ?;"(-•««>? 7«»n-» > pvJ ; :*.. 
Ltt«F «« « -Ji]ii>>^ uit le « vrner k« sx- v«:: a.; ■ 
;,v. T-.iii*:? *3i'^Ti :•' T»i--^^ .vBi3i«n:. ■—-'■■ •. 

:«j3M- ; :v. rae "31* r*i i.n?>! for :a* ;-er;.T:t;ii-.-e ,- 

aieo:* lira.'— r^- .".-:-;i'. 

VII HOUSEHOLD HYGIENE. l^y 

■• A *«isilil* ar.xrtijr^." — 5- ■■■•'i-i -'■■',>^, 

■* ?r*-'=.-«. lad w-osi^Je "-r"! ■•-■ . ■!.■■.■. - 

=. "f.- 1 M^s's- : ' ■ '" ■'/•■■■'- -' ■••■"•«'' 

S-l'"l.l" III- ^ 

-Tie T-tft 3i..ccfr»rt -- t-^-i* tJKWm. .« 

Vr:i. THE FIRST YEAR OF CHILD 

HOOZ. 3f ;->!»«* SA■.^■^^- 



"^w Lg-litrn'Mff. 






iu 



James McCreery & Co. 

Broadway and I i th St.. 
New York. 
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B(\i nvtt-.. P-.av.'if .-will, .r K vir;*. 
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A TEMPORARY BINDER 
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THE KLAMATH NATION, 
ni. — rmioLOGr Avr> OKKntAL rrawouxtr. 

Tax Elumath Tnytfiology. aa U generally foutid to be (be 
ciuw with any mytbology belonging to « people who speak a 
langiia^ rmdically distioci from all olher totigues, has pecu- 
liar f««(an>« well worlby of aulic« and of comparison with 
frther and more widely known forms of belief. The princi- 
pal deity h K'niAkamtcb. a name which M.r. Gfttechel rencers 
Ibe "Old Mao of the Ancients," or the "Primeval Old 
Han." The expressioQ, " man," howcrer. seems in strictuess 
not to be comprised in it, as we nre further informed that it 
is composed of A~mufcAa, " he is old," and the leraiinatiuu 
amfcA. bavins a similar meaning, "old, aacieul, primeval, 
bygone." "The Most Ancient," or "The Oldest Being." 
would seem to be Ibe nearest interpretalioD. He is otherwiae 
designaled P'tighamich ttalam. "Our Old Father," and 
P'Uxitalini. "The One on High." He created the world and 
all that it coDtainfl. Various storicfl arc told of the mode of 
tbeae creations. According to one accouDt he made planta 
md animals, iucluding men, by /A miring and wishing, " this 
probably implying (a<& Mr. Uutfichet auggpsta) that, after 
forming an idea of •uime creature, he made that idea a reality 
by lb« strong energy of his will,"— a melbod wbtch accords 
' with the Mosaic accoant of creation. Other mytha apeak of 
, his family, coiiiprisiug a father, a wife or wives, a daughter. 
I and Aifihish, "bis sou by adoption,'' "The name nf his 
I daught'.T,'^ we are told, "is not given, but sbo reprvseuta 
^^be clouded or mottled eveuiug sky. When (in the myth) 
^^pe leads him to the nnderworld, they meet there a vafit 
^<rowd of spirits, who for five nights dance in a large circle 
I around a fire, and on each of the intenrening days are 
cbsngnl into dry boae«. K'mOkumlch takes with him wome 
I of thf-ae in a bag, and, when reaching the horixon at day- 
' break, (brows the bones around the world, in pairs, aud 
I creates tribes from Ihem. the Mndocs being the la.it of these, 
I Tbtsu he (ravels in the path of the sun till he reaches the 
tenith. builds his lodge, and liveii there noir with his 
! daughter." 

I Mr OalAchet holds tbb divinity to be a natare god. repre- 

senting usually the sun, but sometimes the sky. He beans 
' a certain likeoMa to the primal Aryan deity, whose my- 
thological and ethnological history, as I>yau9pUar (Heaven- 
father) in India. ZeuM pater in Greece, and Jupiter in Italy, 
I has been 90 happily traced and elucidated by Prafegsor Max 
I MOHer. Like Zeus and Jupiter, also, in the rutgnriztng 
imaginations of later my thol exists, he assumes the form of a 
n or, in bis more comic adventures, of a lower animal. 
'e takes then, in Klamath myths, the typical form of the 
wijc and knowing tktl, the pine-martin, " whicb changes Its 
ick winter fur lo a brown coating in the hot months of the 
'ear, aud thereby becomes a sort of portent to the Indian." 
Aa Skel-amtch, "Old Martin," he becomes the hero of as 
many fanciful legends a& those of Zeus In his various animal 
dis£uii»e«. 




HiK adopted w»n, Aishish, is the seeond and, In some re- 
spects, the most interesting ligurc in the Klamath pantbeoa. 
His name signilies ■' the one secreted," nr "concealed." and 
is given lo him in allusion to the manner of his birth, which 
neemblcd that ascribed in the Greek myth lo Bacchus. In 
bis attributes. Aiahish rather revalls the other sous of Zeus. 
Apollo and Hermes, or the Hindoo Kriabua. Ue is beuili- 
ful in appearance, beloved and admire<) by men. and is the 
husband of many wivca, selected by him am<ing the birds, 
butterflies, and the smaller quadrupeds. He ia a social aud 
friendly deity, and often makes Iiia appearance at festive 
asaemblies for archery and gambling (which is deemed a 
manly and not degrading sport), when he shows himself un- 
rivalled in these accompltshmenls. He is finely aUircd in 
garments of hi* own making, ornamented with beads. He 
is constantly at variance with his reputed father. Mr. Gat- 
schet Bods his prototype in the moon. "'The nioou is tbe 
originator of Ute months, and the progrusa of the mouths 
brings on the seasons, with the new life seen sprouting up 
everywhere during spring and summer. 80 the quadrupeds 
and birds, which are the first to appear after the long winter 
months, are considered as the wivca of Aisbish, and th« 
flowers of summer vegetation are tbe beads of his gar* 
ments," 

Tbe other elementary deities of the Klamaths are mysieri- 
nus shadowy beings, too dimly defined, in our author's 
opinion, lo deserve the name of gods. Among 'ibem ar« 
Kaila, the earth; Leni^ish, tbethander; Yamaahaod Mnasb, 
tbe north and south winds; and Shukash, Ibe whirlwind. 
There are mythic stones relating (o spirits of the dead, 
to gtaots and dwarfs, and to deilied animaJs. But none of 
them seecn to be of much real significance, or to iafluence 
greatly the lives of tbe pe«iple. Their mythology, like tbeir 
traditional history, was crampe^l in ils development by a 
peculiar superstition, which strictly forbade the utterance of 
the name of any deceased penon. This superstition made 
the wurship of ancefllors impossible, limited all thought about 
a future life, and abolished all historical tradition, — for, as 
the author pertinently asks, ''How can history be lold with- 
out names!" Tbe Klamath religion, therefore, ap|ieara 
simply as the reverence for certain nature- powers. It has 
no torturing or mangling rites, like the flesh-piercing and 
finger mutilation of the Dakota and Blackfoot tribes, aud no 
grossly immoral and anti-social trails, like some of the Mexi- 
can and Peruviau obaerYsncvs. 

The belief in a future life, though obscured, is not entirely 
extinguished by the superstition which has been mentioned. 
The disembodied soul, now a nameless phantom, hovers for 
a time about its late abode, aud ibcu, ri&ing in the air, fol- 
lows the sun in its westerly course, till it reaches the spirit- 
laud iu the sky, Eeot. or Ayayaoi, "somewhere new K*m6- 
kamlch.'* "Its arrival there is afterwards revealed by dreams 
to the mourning relatives, who express in songs what they 
have seen in their slumbers. *' Tbvre is a guardian, wears 
told, over the .tpiritfi in their pnsaage through the aky, called 
the Wftsh Kmusb. or tbe grny fox. " This name is evidently 
borrowed from the coloring of (he sky. as it apQcan 4>&.V>.-vvx 
a jKilar night, and must bt CR«ttvia.t^ S.t» *.v».v;Awx \«a»*. -RaOT^, 
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Wao or Wanika, the red fox, which is the symbol of the 
aun-hulo." Not all souls, however, attain the home of the 
spirits. Of Kmlikamtch we are told, "He provides for man- 
kind whom be has created, but does not tolerate any contra- 
veolioQ of bis will; for he punishes bad characters by chaog- 
ing them into rocks or by burniD^ them." Thus we find 
that the Klamath mytholo^, like the Greek, though in many 
parts childish, absurd, and inconsistent, had yet, in a certain 
degree, reached the imporlant point where religion is com- 
bined with morality. 

Mr. Gatscbet promises, in a future volume, some further 
iDformation concerning the social usages of the Klamath na- 
tion. But he adds a few weighty sentences on this subject, 
which deserve special consideration. "The Klamath In- 
dians," he tells tis, "are absolutely ignorant of the gentile 
or clan system as prevalent among the Haida, Tblingit, and 
the Eastern Indians of North America. Matriarchate is also 
unkiiowD amoQg them ; every one is free to marry within or 
without the trilie, and the children inherit from the father." 
According to certain theories which have been proposed of 
late years by writers of much eminence, the Kiamath nation 
would appear from these facts to have reached a very high 
degree of social advancement. It has emerged from the 
primal and bestial condition of promiscuous intercourse, 
euphemistically and absurdly styled " communal marriage ; " 
it has passed through the "gentile" organization, and the 
matriarchal and exogamous stages, and has attained the 
loftiest grade of tlie most highly civilized European nations. 
The recent admirable work of Mr, Edward Westermarck on 
the '■ H'story of Human Marriage" has disclosed the unsub- 
stantial character of the bases on which these fantastic 
theories were reared. But to get to the root of the matter 
something further should be said, or rather has been already 
said, and may here be repeated. In the volume for 1889 of 
the British Association for the Advancement of Science, I 
have expressed, in some "Remarks on North American 
Ethnolf^y," introductory to the excellent report of Dr. Franz 
Boas on the Indians of British Columbia, the conclusions to 
vhicli — in common, I think, with most American ethnolo- 
^sts — I have been led by a prolonged study of the tribes 
of this continent and a comparison of them with other tribes 
and races. As these conclusions have since been stronsfly 
reinforced hy the results of the careful investigations of Mr, 
Gatschet and Dr. Boas, as well as by the comprehensive 
studies of Dr. Brinton, as set forth in his valuable works on 
"Races and Peoples" and "The American Race," I may 
venture to add a summary of them as a Qt completion of the 
present review. 

I have urged (hat "in our studies of communities in the earli- 
est stage we must look, not for sameness, but for almost end- 
less diversity, alike in languages and in social organizations. 
Instead of one 'primitive human horde' we must think of 
some three or four hundred primitive societies, each beginning 
iu a single pair or group of children bereft of their parents, 
and left, in the early settlement of a country, isolated from 
all kindred and neighbors, each pair or group expanding 
iu their posterity to a people distinct from every other, alike 
in speech, in character, in mythology, iu mode of govern- 
ment, and in social usages. The language may be monosyl- 
labic, like the Khasi and the Paloung; or agglutinative in 
various methods, like the Mantsbu. the Nahuatl, the Eskimo, 
and the Iroquoian; or inflected, like the Semitic and the 
Sahaptin. Its forms may be simple, as in the Malayan, the 
Maya, and the Haida, or complex, as in the Aryan, the 
Basque, the Algonkjan, and the Athapascan. The old theo- 



retical notion, that the more complex and inflected idioms 
have grown, in the process of ages, out of the simpler agglu- 
tinatiTe or monosyllabic fonns, must be given up as incon- 
sistent with the results o/ modern researches. 

In like manner, we find among primitive communities 
every form of government and of social institutions — mon- 
archy among the Mayas and the Natchez, aristocracy among 
the Iroquoians and the Tsbimsians, democracy among the Al- 
gonkians and the Shoshonees, descending almost to pure, 
though perhaps peaceful, anarchy among the Athapascans, 
the Eskimos, and various other families. In some stocks we 
find patriarchal (or ' paternal ') institutions, as among the 
Salish and the Algonkian ; in others, matriarchal (or ' mater- 
nal '), as among the Iroquoian and the Haida. In some thi' 
clan-system exists; in others it is unknown. In some exog- 
amy prevails; in others endogamy. In some, women arc 
houored, and have great influence and privileges; in others 
they are despised and ill-treated. In some, wives are ob- 
tained by capture, iu others by courtship, in others by the 
agreement of (he parents. All these various institutions and 
usages exist amon<; tribes in-thc same stage of culture, and 
all ol them appear to be equally primitive. They are sim- 
ply the forms in which each community, by force of the 
special charjicter of its people, tends to crystallize. 

We frequently, however, find evidence, if not of inters 
nal development, at least nf derivation. Institutions, creeds, 
and customs are in many cases adopted by one stock from 
another. As there are now ' loan words ' in all languages, 
so there are borroweJ beliefs, borrowed laws, and borrowed 
arts and usages. Then, also, there are many mixed commu- 
nities, in which, through the effect of conquest or of intermar- 
riages, the physical traits, languages, or institutions of two or 
more stocks have become variously combined and intermin- 
gled In short, the study of human societies in the Iightof their 
classiQcatiou by linguistic stocks is like the study of material 
substances in the light of their classiflcation by the chemical 
elements. In each case we find an almost infinite variety of 
phenomena, some primitive and others secondary and com- 
posite, hut all referable to a limited number of primary con- 
stituents: in chemistry, the material elements: in ethnology, 
Ihe linguistic stocks. Such is the result of the late-st inves- 
tigations, as pursued on the Western Continent, where for 
the first time a great number of distinct communities, in the 
earliest social stages, have been exposed to scientific obser- 
vation, with all their organizations and workings as clearly 
discernible as those of bees in a glass hive." 

It is to be hoped that the Bureau uf Etlinology and the 
British Association will continue their valuable researches 
and publications on this subject until all the distin(.-t aborigi- 
nal stocks which survive in western North America, from 
Alaska to Lower California, have been as thoroughly studied 
and their physical and mental traits, languages, mythologies, 
and social systems made known as completely as this can 
now be done. P>om a comparison of the results of these in- 
quiries two important gains to science may be confidently 
anticipated. (l.i It will he made evident — as the facts 
already adduced iu this review sufficiently show — 
that the physical differences in the varieties of men 
can be adequately explained by climatic and other 
local influences, and thus all ground for affirming the ex- 
istence of several human species, evolved from different 
sources, will disappear. (2j The " Aryocentric " theory of 
linguistics and ethnology, which, during the past seventy 
years, has perverted and hampered those sciences as seriously 
as the geocentric theory for many centuries perverted and 
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hainperwl the Boieace of aaCroDoaiy. will. be utterly deinol- 
iftb«d. All llie upecial exc«l>«ncfs whicb hare bef n claimed 
for the speech and mpnlal traita of the Ipdo- European ^oek, 
will be round fixempliRMl in as high drgrM amoag' i«on)« of 
th« American nnlionalitiea. The singular opinina which has 
beeo maintainvd by writeni of no ro«au dislioction. Ibat the 
deaceodaots of a barbarous coaimunity of nomadic henlsmen 
who, four or 6ve thousand yeani ago, wandered over the 
central plaint of Asia and Europe, and, moving southward, 
gradualljr gaioed from Assyrian, Egyptian, and Providian 
sources the elements of culture, are endowed by nature with 
ecrtaiopecnliar gifts of intellectual and niora.1 greatness which 
entitle them to subdue, dominate, regulate, and, if they think 
proper, entirely suppress and exterminate any alien commu- 
nity that comes in their way, will be found to be as directly 
oppoaed to scientific truih as it is to tbe first principles of 
humanity and justice. UORATIO Ualk. 

CUaua, Ontario, caoadL 



THE LAPAYKTTE GRAVELS. 



f^ PRKSIDKWT Chaubcsun, accompanied by Professor R D. 
Salisbury, has spent the holidays in the aouth and south- 
west, examiuing the bedi) of gravel and sand called by Dr. 
Hilgard the " Orange Sand," hut recently renamed by him 

I " Lafayette," The same beds have also been called " Appo- 
mattox " by Hr. McOee. The party went Srst into the 
Dortfa-westf^m part of Alabama and adjacent parts of Miaais- 
sip|M, where this formation, as well as an older ooe com- 
poeed of very similar materials, ia seen in great force. This 
older formation is tbe TuBcalooea of the Alabama survey, 
equivalent to the Potomac of tbe Middle Slates. From Shef- 
iVId they weot across to Columbus, Qa,, where Lhey were 
joined by Mr. W. J. McOee. At Columbus the mme two 
formations are admirably ex[>osed, as well as a third, a di- 
vision of the Columbia fomiation of Hr, McOe«t, the "River 
Terrac*" of the Alabama survey. 

Prom Co1umbH« the party came to Montgomery, where 

I the L«faytlt« grarels and sands are to be seen in contact 
with the MAnds of Ihe Eutaw division of the Cretaceous. 
From Montgomery they went to Tuscaloosa, where they 
were met by Dr. Smith and spent a day in examining tbe 
beautiful exposures of the Tuscaloosa and Lafayette forma- 
tions in the railroad cuts at Cottoudale. at Box Spring, and 
in the gullies of the town of Tuscaloosa. Sir Charles Lyell, 
in describing tbe geological fonoatiotn at Tuscalooea, aays: 
** The lower beds of tbe honzontal Cretacooua series in con- 
tact with tbe inclined coal measures, consist of gravel, some 
of the quarUose pebbles being as large as beoa' eggt, and 
they look like an ancient beach, as if the Cretaoeoui sea had 
terminated here, or shingle had accumulated near a shore." * 
Profrasor Tuomey afterwards showed that theae pebble 
beds belonged to a much more recent formation, for h« traced 
them 6outhward and found ihem overlying the TeKiary rocks 

Kf the lower part of the Stale.' 
As a matter of fact, both the Cretaceous (if the Tuscaloosa 
r Potomac shall prove to be Cretaceous, as i>eems most 
prob«bIe) and the Poet-Eocene deposits are exposed in tbe 
gullies cut in the slt^iea of tbe hill towards tbe river in Tus' 
ralooea. All the large gravel belougs, however, in all 
probability, to the later formation, which we now call La- 
fayette, while tbe underlying nlraLiRed clays and cross- 
_bedded sands are of older date, the clays containing many 

< "TrmveU In tb« UalWd atsHs, SmmmI VUi,- VoL II., p. 08 (Barper & 
0. 
'VVIrat Bt«ntiUI Report on a* Oaologr ot Alsb«nB,''p. tM. 



plant remains which fix the age as probably Cretaoeou& 
It thus arems that Sir Charles Lyell was mistaken in his 
idenliBcalinn of the gravel beds as OreloeetHUt, while Profes- 
sor Tuomvy, though undoubtedly correct in his dassi ticatina 
of the gravel and overlying red loam, did not diacriminato 
between lhe«e and tbe underlying laminated claysand croea- 
bedded sands, which were tirst clearly distinguished in Ala- 
bama by Harper and Winchell, and afterwards described in 
detail by Smith and John«on in 18S3 and followiDg yeara.* 

The age of these later gravels has lately become matter for 
difference of opinion among geologists. Professor Tuomey 1 
thought that they belonged to the Drift, though having but 
few points of reeemblance to that formation at tbe uortb. 
Dr. Hilgard also has always ooosidered tbem as belonging 
to the Quaternary, and. more or lees remotely, of glacial 
origin. Messrs. McQee and Chamherlin, on tbe other hand, 
consider them much older than the Quaternary, and as 
probably Pliocene, because of their occurrence beneath beds 
which these geologists consider the very oldest of tbe Qua- 
ternary .teriea. Tbe vigorous manner in which tbe study of 
tbis formation is being pushed in widely -separated parts of 
the United State«, leads us to hope that theae differences of 
opinion will st>on be i«conciled. 

From Tuscaloosa tbe party went westward to Viclrsbufg, 
Natchez, and other points on the great river, where the aame 
gravel beds are exposed in contact with (lie overlying Port 
Hudson and Loess of unquestioned Quaternary age. From 
New Orleans the party will return to their bocnee. 

E. A, & 

ABTIFICIAL LANGUAQE8. 

TuE enthusiasm for the creation of new international lan- 
guages was at its height a few years ago, but is by 00 meaiw 
over. The too well known Volapfik is probably the best of 
them, and has set the stone rolliogi it tries to combine tbe 
peculiar, especially phonetic, feAturea of moat European lan- 
guages. U is doing good work as a medium of commercial 
correspondence, but probably will never he adopted as a me- 
dium for cunrersatiuu, and through Iho agency of tinM is 
subjected, like other languages, to phonetic and many other 
changes. Some attempts dating from 1891 have adopted tb« 
principle of uniting tbe elements of tbe Romance language* 
only into a new form of speech. " Ud lingua iuterno- 
jiional " was composed by Julius Lolt in Vienna (Springer- 
gasae 32) ; " Un lingue commun pro le cultivat naziunes " 
by Dr. Alberto Liptay and " Bx«d up " for Spanish, French, 
and German speaking people; another, perhaps the most 
consistent in its principle, is " Nov lAtin," by Dr. Eoaa of 
Turin. A passage taken from Lott's "Supleot folie'* reada 
as follows: " Le doktcM inter li poto usare le hialorTk orto-< 
graBe. ma le homo de komercie eae aaep in duhie en use da 
dublkonsonantes. Sin perdito pro le klarit6 noi pole tolonire 
le skripziou : gnunatik pro grammatika, etc. In it question le 
majorit*'' avere le decision." lu reading thn sort of jai;goD 
we cannot help asking ourselves, Would it not be greatly 
preferable to use plain French or lutian to make oneself 
underatoodi 

Another more elaborate " Attempt towards an luteraa- 
tional Language " was written by Dr. Esperanto of Warsaw, 
Bussia, and translated into English by Henry Phillips, Jun. 
(New York, Holt, 18S9. 86 p. S^'). It combineB radioal, 
elements of the Qermantc and tbe Romance laoguagta, %ni 
tends to put Into reality Ihe principle, that " a langnaga] 

• BaUMlB Vo. tt>, C. s. <l«vi. 8nr«,, " Od i1i« TviUary mxI CnucAoni Olraia' 
of IB« TBBcalooaa,TcnBl>l|tb«*, aad AlabaMk Hlnra.'' 



SCIENCE^ 



[Vol. XIX. No. 46? 



of tliiBltind must be citrcniely easy, iw thai it can be learned 
without difficulty." Indeed, Esperanto's Krammatic rules 
nre (pvr in number, for tite; are all ^theml upon four 
panes only. A. part of the Lord'n Prayer sounds as rollovrg-. 
"Panon nian cbiouto^n donn a1 uibodian: kuj pardonu a1 
ni ebuldantuj; nc kondnku uin en teotoi), ited liberijfu nin 
de ift malvera char." An International Knglish and an 
English- 1 nternutioual vocabulary slaodii at the close of the 
amall volume. The real name of (ho nuthor who has hidden 
liiuieeir and his iuKOuious system under the pseudonym ot 
'The Hojwful" is Dr. Samenhof. 



NOTES AND NEWS. 

^N has been loaR knonti that glass is attacked nnd dtMtnlved 
In ttuiatl quantities by ordiaiiry wattr. This ditwlving prwew 
IIiTT FrellTtT, aecofdlDg to Mature, has recently souglit to prove 
and measure b; change la the electric conductivity of the ^ater 
{,Ann. der PAysilt). Be meatturcd the Increase of conductivity 
undergone by one cahic oentlmctre of pure water when ilhaa 
been in contact for nne hour with one t-quare ceDtioMln of glam 
sarfaoe, aod rmcluded that the amount of glass dlasolred at 20° 
O. was one to two mtllioollin of a milligram. He found, too, (hat 
with temperature rising arlihmetirally, the growth of eolubility is 
cooajderably more rapid than thnt or a gtMimetrifa) Aerieo: that 
the increase of conductivity of the wat^T for » given kind of glass 
untler like cooditions is a oharacteristic constant; and that lBt«r, 
when a certain quantiiy of alkali ia dissolved, further action in- 
volviM a disaolvEng also of silidc acid, and the salts then formed 
may cause a decrease of conducting power. 

— R. W. Sbufeldl. M.D., delivers, durlug January, four lee- 
lures on btology. at the Catholic Coiversit.v of America, Washing- 
Ion. The titles are: "Its History and Prvseut Douiafu,'* " It« 
Relations to Otology,** "Its Value aa a Study." "Its Growth and 
Future Influence.'* 

— Towards the end of laM Ittnrch the citiaens of Sydney 
were astoot^ed, as we leoco from Nature, by tho sudden discol- 
oration ot the water in Port Jackson. In the harbor the water 
pr(««nti>i] in many plnces the appearance of blood. Tbi^ rcmark- 
ahla phi-nomenon, which was sixm found (o Ite due to the prea- 
eoc« of a miDtilo organlxm, baa been made the subject of a pftT>^r, 
by Hf. ThoDias Wbilflqtgr, in the Rifoirdii uf titf Aiiotralian Uu* 
acatn (Vol. I. N<>. tt;. Oo March i\, Mr. Whitclcg^^e wvnl to 
Dawe'i Point and got a Ijoltle of n aler, in wbicb 1 hen? was a good 
fiUpply of lite orgaDitiui in qu<-»iiou. At Hrst he thought it was a 
species of the tienus PeriJiniidw. but further reteatch oootioced 
him Ihiit it waa a new species of the closely allied genue, Qleno- 
diniuui. Su far as Mr. WhitWegge ta able to judge, fully one half 
ot the shore fauns muet luii-e bcea destroyed by these btnall in- 
TAders. The bivalves were almost exterminated in tbosv localities 
where the organism wax nbunOunt during tho whole of the visita- 
tion. Mr. Whitteggc is of 0|iinion timt the great dc«tructioa of 
life luiiught ahout hy an urganii^iu apiiaruntly so inatgoillcsnc Is 
of the lkighe.it inler^t from a biulogtL-ii] point of view, showing, 
as It doe?, how liutiteil ia our knowledge i»f the causes which in- 
fluence marine food iiupplies. Thli, he puinis out, ts particulariy 
the case in regard to the oyster, wbtch has often mysteriously 
disappeared from localities where it formerly ubuunded. 

— In a report by th« British vice-coRsul at Alexondrhi, it is 
staled that the plague of locusts which has been devastating Mo- 
rocco Itaa lieen extending itself to ^cypt. Some little time ago, 
clouds of locuMit made their appearanco aod settled, for Ibe most 
part, OD the banks of the Nile or on the edge of the desert, form- 
ing large yellow |>atches, easily discernible at a distance. They 
at anc« bc^*" to breed, and, although immediate steps were taken 
to dertroy them. lari.e numliers of the eggs have already been 

'liatobed. An examination of about tiiirty dejwaJts of eggs 

. {b aaid to have sltown that the usual number laid hy each female 

i> from o>t>oty-»even to a bundml. The goverom^ot at once 



iasoed the stiicteol ordprs lo the mudir!> to use e^ery poasit 
means to destroy the locusts, and competent officials were teui' 
round the country to organlxo and diicct the work ot exteroiina- 
lioii Milliuos of locusts and oggs have bwn deslrqyed. but thi're 
are still large uuml)erB in the ouuntry. When eggs arc discovered, 
either the Qcid is ploughed up or flooded, or the eggs ar«> coU 
levted and destroyed. The old locusln are easily destroyed while 
breeding, but the young crickets, in the earlk«t atage, when th<>y 
are hopping about In every direction, give more tniuhle. Tlio 
usual method followed In this case is to endow tho spot in whlct 
the crickets are found by a number of men drawn up in the foi i 
of a orescent. A ditch is then dug from one horn of the creacct 
to the other, and tbc men close in, driving the young locusts, bj 
means of palm branches, into the dildi, where they are destroyed 
acMl buried. When the young locusts are fuKlier developed, tht-y 
cease to bop, and march in densely packed armiea. It is at this 
•tag«> that tliey are said to Iw most de*trtirttve, hut they mtg mote 
eavily exterminated, as they move slowly, and can Iw surrounded 
wilb luel and burned. Fn:>m tliv envrgelic measumt taken by Ihf 
government, it ia hoped that this pest may be stamped out before 
any serious harm has been oco&sioaed, but as many eggs Br« still 
known lo iK> deposited in the oountry, it is impo^ble to foretell 
thf extent of the calamliy. nod U is possible that many «gga are 
being batched in thu dcM'rt. tJp to the prtaent tims H b n>port«d 
that little damage has \H}cn done to the colt<m cropv, but It is dif- 
ficult to obtain any relinl>Ifl infoimatioo on liie subject. The sys- 
tem employed in Cypms for the destruction of lociuits baa l>een 
adopted in Rgypt when TH^ctirahle. Another insect plague, in 
the shape of a repulxix-v-toolcing W'ale inN*K-t, made its appearance 
ia Alexandria some time ago, and last ywar ootiimitt«<i great rav- 
ages in Ibe gardens adjacent to the town, attacking tretes idiroba, 
and the fruit of the dale pahu. Various measures faave been tried, 
but the only eillcacious one appears to lie that of cutting the 
branches and carefully l^ufblsg (be boughs. Uofortunstely, 
however, no g^-nerul rvgulaiioa has yet been pot into force, and 
ronsFquentl? thi^ edTurts uf some individuals are nullified by t1>e 
apathy of olhera. and the plague stilt coniinuee and Ihreatens to 
spreid througliouc the country. The insect has lxM>n rla.<wiBed ns 
Cronsotonto .-KggjAiarum , and was probahl y i m ported from 
America. It is popularly known as cotont^ia from lis resem- 
blance to cotton A decree has now been tasucd, prolnbillng Ibe 
irans|>ort of trees and shrubs from Alexandria lo other parts of 
the country. 

— A large and influential meeting haa been hekl in the Eirer- 
po3l Town Uall, the Mayor in Uu- ohair, for ihr purpoae of estab- 
li»hiug a geugtspbical society for the city. It w:*^ decided, on the 
motion of Mr. Forwoud. M P., to establish such a wxriety. Nr. 
Forwood Mid that statesmen bad a knowledge of continents, but 
they had no knowledtie of the value of the trade in these couli* 
ncnts. Ho fell *ure that If, some years ago, those who were at 
the head of public affain^ In this country had been informed by a 
practical society, such as he had oo doubt would be formed in 
Ijlverpool. that in Africa there were great reMmrcea. that there 
was a great Held for thH expaosJon ot this country's trade, the 
condition of llie map n{ Africa would be very difTerCDt from what 
it aov.- van. He had twfore him a map preparod by the African 
section of the Chamber of Commerce, which showed that Ibe coaat 
lines of different countriM interlaced, but that no arrangement 
seemed to have been made by any one of them as to who was to 
liavt* tlie sphere of influcDce in the interior. Many railways had 
been by British enterprise recently built in Mexico, Central Amer- 
ica, and the Argvutine. but there waa really nothing known in 
this country about tho resourcea of tlieae countries, and there was 
no place wbere this informtion could lie got. Such a centre of 
Information in Liverpool would be of ineaiimablu vatuo. Probably 
their society would take a more practical and less scteutiQv line 
than the Hojal Gfograpbical Society, who were giving Ihem their 
cordial sympathy and support, 

— The Meteorological OSlce of Paris has recently publiabed its 
Annah for the year 1889, in Ihrco roltimee, as in previooa years. 
Vol. I., under Ibe title of Uemoirs. says JVtifiire, oontaina a treatise 
by U. Fron on the oourse of the thunda^elonns during the year. 
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■ooouipftnieil by JaU? chart*. M. Moure»ax ban publisfaed the 
detaib of thu mmcavtii-' obvervatioiiti nuwJe at St. Maiir, with a 
nuaautry of ibv dblurtiuii:^ : ciglit iilaU-« n-prcHluce oxactly Iho 
photOfcnplik curves of tlw oiost n'ttiarkaUe disturliniico«. M. 
Aogol given the reaalia of the first simtiliaaeum obwrvulioott made 
at tfa« Oniral Motcorokigial OSce and on the Eiffel Tower. The 
diurnal TariBtioo ot pnamtv at th« ttummit of tli« towra show-e 
that \h*^ Hrot mioimum <4h.'Ah. AH.) 1^ much -ziore [iroiiDimced 
iu all months at tbp sumo^l tbao at the bue, and ap{wan to occor 
rather hiter The Hm maximum (9b.-tOh.A.ii.)l.-) much leas lai- 
portant at the aammic, especially during tbe summer moDtb^ and 
aUo apiMart to occor laUr. The second toioimum (8h.-8)i. P.v.) 
i» much I«M iniportaBt at (be stunmit, and tbe aecond maximum 
(about lOh. yjl.) U latber more proncMinced at tbe samniit than Bt 
(bs baPf. Hie temperature of the air at the aumiiiit ot the tnwer 
dorjoi^ tbe ni^ht diffen mantantlr from thai of St. Maur hy leiu 
(haa ib» normal value: during the day, on tbe tronlrary, the dlf> 
feretK?e of iemi*prstnr« it much Kreatt-r Ik^wwh the two iXatioos 
than Hie nortuaJ Tslue. Tbe winil, duriug all monihs, has a diurnal 
varialion cjuile different from tbul at the Central Of&iv; the maxi- 
mum occunt at the middle of tbe niithl, white the miDimum oocun 
at about 10b. a.11., mod rather later in whiter. Vols. II. and HI. 
contain rc«pectiv«ly the t^cnenl obacrvalfoiw and tho rainfall 
raluM at the varioaa atsiiona. 

— Two theories bare been propooed to explain tbe formation of 
blowhiiled in uleel castings, ncilher nf which btis so far succeeded 
In satiafrinj; all panie«. When it was di^xtrered at Terreooire 
tfaat an addition of ttilictm to tbe molten metal tended towards the 
production of «ound casiings, the theory was advanced that tb« 
blowbolefi werv due to carbonic oxide, which compound is broken 
up by «licoa at bigb tempereturee. But tbe dtacorery that the 
^[■a coutaiiied in tbete trfowbolea wat principally bydro^u and 
DllrOK^D. with but a aniall proportiou of oarbooic oxide, did much 
to ttO«rltle this theory, though its advocatw by no mraut! ubau- 
dooed the Held, to a recwnt work, M. Le Berrier, Eunctoeer in- 
Chief of mines and prnfeiisor at ilte Conserratnirt- des Ans el 
Metieta. has proposed a iheory. according to E!ngi>uerittg. which 
■cooantA for the effect of >tl)icon In producing sound castings and 
al«o for the presence of hydrogen in these blowholce. Acrordintt 
to bim. a bath of cast iiteel is a «>uper-»atnrated solution of hydm- 
gtn nni uitroncn. If it fcolididea quietly, nothing diDtiirlis the 
mideculare^iuilibrium, but if, \>y Rserood)*ry reaction, bubbiee or 
»ome other gas are produced in the body of tbe molten fluid, this 
disengagement, feeble as it may be, deetroysthe equilibrium, just as 
in a super -^aiuialed solution of a askn in a liquid, the par^ut; iu of 
a few bubbles of aoine other ijas umy cause (he diiw-iiKitvemcnt of 
the RnU This carbonic uxfde, tliough forming only a small p«rt 
of the total gno pet fr^'e, Is quite cnjniblc of liU-rtiting the olhiT 
gaitM with Which tlie blowholea are mainly filled. 

— Tbe Bmoklyo Institute of Arts and Sciences Janujtry Bulletin 
is as follovH: Jan, 4. Department of Hicrowi>pr. lecture hy W. .1, 
Keracetter of New York on " Nature as I{«renled by the Mtcro- 
Msope: " Jan. 5, Department of niilology, first lectnre in tbe ttetivn 
00 "Tbe Modem Novel." hy lV>renor HJnlmar If. UoyiMcn of 
Colomhin L'ollogo. " Victor Hugo," with petsonal rcmtnis< 
ceooe>i Jan. 5. Department of Entomology, lecture by Proressor 
George Maclookieof Princeton (Jolipge on "Some Notes on the 
Phyitology of Insects; " Jan. 6, Department of Oeolo^ty, lec- 
ture by Professor Henry L. Fairchild of RocheKter Cniveraily 
oa ''The Aiie of ReptUds;" Jan. 7, Department of Political and 
Ecooomic Science, lectur* by Ur, EUo S. YoutcbetT, u Bulgarian 
exile, on ■' Tbo Policy of the Czor iu the Expulsion of the Jews 
and tbu War Slovument in Europe; " Jan. 7, Departmunt of Paint- 
ing, meeting at tbe Brooklyn Art A»>ociation Building; Jan 8, 
Regular Monthly Meeting of the Bcanl of Tmsiees; Jan. 8. Oe- 
pariunent of Electricity, illu-^trated bruire by Mr. OsTiorn P. 
Loomis on *• Practical Eiperience.i in Dynamo D<^l^lng;" Jan. 
9. Department of Political itn<l Economic .Science, ffret leoture in 
the course on " Tbe Great Political Leaden of the Empire Sliue.'' 
by Profeasor Charles H. Levermoreof tho Masaacbnaelta tosltlule 
of Technology. Baaton, "William liringaton and the Sons of 
Liberty; " Jan 11, De[iertmeiit of Astronomy, paper by Mr. ftar- 



relt P. 8ervi»#, president ol the Departoieoi. on " Tbe Parioib of 

Rotation of Mercury and Venae ; " Jan. II, Annual Meeting of tba 
Corporation of the Institute for Election of Trueteea; Jan. It. D»- 
partment of Philulogy. lecture in tbe seriea on " The Modem 
Novel," by Profesoor Hjalmar H. Boyesen, "The Frenrh Noiel ; " 
Jan. 12. Department of Enfineering. lecture by Mr. C. J. B. Wood* 
bury, Tice- president of the Boston Manufacturers' Fire InanratMe 
Company of RoAtoo, on "Tbe Proper ConfltmoHoo of Buildings 
to Resist Defetruction by Fire:" Jan. IS.Ocn'Mral Meeting of Ueui- 
hers uf the Instifule, lectare by Sir Edwin Arnold on '* The Light 
of the Orient;" Jan. 14, Depiirtment of Zoology, lecture by Mr. 
Ernest logerKi)] of New York on " Tbe Eiulwyology and Stmctur* 
of the Turtle:" Jan. IS, Department of PmyrJiology, fInU. lwctur« 
in the course on " The Piycfaoiogy of An^hHioi." by Dr. Bwnja- 
niin [res (lilmnii of Ciimbridge. Hasit., "Musical Notea;" Jan. 15. 
D.*partmeni ol Oeogmphy. lectnre by Mr. Robert D. Benedict on 
"Tbe ITerefor-l Map of the Worid," or " Tbe World a* Known Id 
the Thirteenth Century;" Jan. 16, Department of Political and 
Economic Science, second lecture In the course on "Tbe Great 
Political Leader* of tbe Empire State." by ProfesMir Cbarim H. 
Ldvermote. "The Cltnloos and the Siw of the New York Dcr* 
mocracy;" Jan. 18, Department of Archaralogy, Ineturu by Pro- 
fessor Daniel G. Brintmi of the University of Pcnnaylrauia 00 
"The Origin and Early Distribution of tbe White Rar«;" Jan. 
18. Department ot Physics, by inviralir>n of the HCtetaty of th« 
Prau Iiutltute, the Department will visit and inspect the work of 
that instilutloo: Jan. 19, Department of Philology, lecture In tba 
pour^ on tbe Modern Nbrel, by Professor II. II. Boyesen, "Real- 
bm and Romantictsm;" Jan. 19, Department ot Botany, lecture 
by Dr. Smith H Jeltiffe. curator of the Department, ou " Mow«s;" 
Jan, 30, Department of Architecture, lecture by Profeasor A. D. 
F. Hamlin of Columbia College on "Tbe Great MuM.'ums of 
Europe;" Jan. 30, Department of Mineralogy, Ovm-ral ExbiUtion 
of Minerals from the Famous Patterson Quarries; Jan. 91, Oeo- 
eral Meeting of tbe Members of tbe Institute, address by the Rl. 
Rev. John J. Keane, preadent of the Catholic tTnirerslty of 
America, on "Leo XTII. and tbe Social Problenn of ibe Day:" 
Jan. 38, IVpnrtnieDC of Psycbolo^. lecture in the eonrati ou tbe 
" PftTchCilogy of AeatbctiCB," by Dr. Benjflmln Ire^Uilman, " Sim> 
ullnneoufl ^^lmctu^c. Chords; " Jan. S3, Department of Electricity, 
lecture by Dt. A. D. Rockwell of New York on "The Uaea of 
ElectrtcilT in the Treatment of tbe Human Body," Jan, 98, !)«• 
pirtment of UatbematiC9, iioliject for diiwuMion: "The Teaching 
of Geometry;" Jan. 28, Depnrtmi-nt of Politii-al and Economic 
Science, lecturr- in the course on "The Great Political Lmders of 
the Empire State." by Profewor Charles U- Lerennore, " Martin 
Van Buren and the Triumph of the New York Democracy;" Jan. 
23, Department of Music, tbe Second Concert given hy tbe Depart- 
meut>-Ul be conducted by Mr. Max Dpicker, Itrst vice-president 
of the Department, araisled by Mr. Arthur Frledhelm, piano; Mr. 
Richard Arnold, violin; Mr. RuAolpli Nagtl, cello; and Sliss 01iv« 
Fremstadt, alto; Jan. 38, Dvpartmunt of Philology, lecture in the 
series on "The Modem Novel," by Prufeawr H. H. Boyeaen, •■ The 
Ruwian Nof-pliats and Nihilists;" Jan. 2(t, Department of Photog- 
raphy, lecture to he annouooed; Jan. 37, Depart ment ol Plillology, 
Frenofa Section, lecttuv hy Profeduor Charles Spragoe Smith of 
New York on " Victor Ougo's L'Ann&e Terrible;" Jan. 27. De- 
partment of Physics, lecture by Mr. Wall«r U. Weed of Wasbing- 
ton, member of the U. 8. Geological Survey, oa " CleyH<rs and tlw 
PhystCB of Geyaer Action;'' Jan. 28, General Meeliug of the Insti- 
tute, addresa by the Hon. Theodore Roosevelt, CTulteJ States Com* 
mfssiooer of tbe Civil Service, ou "The National Servicv;" Jan. 
39, Department of Psychology, lecturu iu the courw on "Tbe 
E^ycbology of AMtbetkn." by Dr. Bt>njumin Ive« Oilman, on 
" Successive Structure, Measure ; " .Tuu. 39, Deimrtment of Chem- 
islry. lecturi! by Mr. Lucien Pitkin of New York on " Th«i Qtata 
Theory in its Rdation to Sanitary ChemlT<try;" J«n 89. Depart- 
ment of Philology, Qennau Section, lectnre by Professor Prederfok 
W. Grtibeon "The Philology of German Case Enling^;" Jan. 80, 
Department of Political and Economic Science, lecture in tiw 
course on " Tbe Great Political Leaders of the Empire State," by 
Professor Charles II. Levermore. •■Thorlow Weed, William H. 
Seward, and the Rise of tbe Republican Party." 
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KcMeBtmaM.— Fulled SUlM Md Cuwdk -..SaU*7B«r. 

Qr««l BHUlQMid Raropn . 4.tiaK7«u. 

ComiDunloatiuB* irUI tM wlo<H)«d from UJ iiQMUr. Abstiaftla of BcleBllflc 
p«|Mn %n iiolliitMd, KBd mi* buid'*d oopte* of tb« l<aw tioml^inTnif such will 
bo owUmI Uu) Mitbor OD reqoMt in *Aj»tte*i. fto]»clod muitiMripta wtU be 
rcturood la tb» aatliora ooJf vbM) tlui T«9ul«K«> uuouiil of po*tac« ueoin* 
pkBIM 1b« fDMiOMtipt. WhKUrar ia tBI»Bd«d tor iD»«man niuU bo kutbmtl- 
4ftt<4 bT UiR OMDB noil tSAtttm at me Trltcr: not aaoB— HIT for pubUeMloa, 
nnt •■ k Ki)»r«iil7 of good faltb. Wo do not bold oimHToa n«Daa*lblc for 
uif Tt«w or opimona cxprHMd to tbe uomatunlMUoo* of onr oorrmipoiMlMit*. 
AUcdUoo ■■ called to tbe "Wuiu" eohmn. All mte IbtIImi to use li ia 
•oUoUIng ialommmiloa ot —nUm bbw poidtloos. Thv uom mad kddi*M of 
>ppUo>aUi ihovld bo fitn in tall, vo Uui uia««n will bo dtn«t to tb»ia. Tbe 
* * Kxebksm " oolaiDB la UkowlMi opoo. 

Tor Ad'BtUiInc BatH appir lo HnKt F. Tavlo*. I? Larayatw Flaw, K«« 
Votb. 



PRISMATIC SANDSTONE FROM MISSOURI.' 

On the rii^liL bank of llie St. FranooiB Biver. Id 3. 31; T. 
33, N. : R. E., about 200 ^^rcb iiouth-iv«st of the SL Louis 
Orsoile Company's quarry, oear Knob Lick, in Madi&oti 
Coanty, Mo., is a little vaodstone ridf;«. Ireotlinii' Dortli-wpBt 
and south-east, nearly 200 yards loog, 10 yards widf. and 
not more than « to 10 fwt high above the nearly level (jpouDd 
on either side. The country rock here i^ the Qimbrian 
■audstoae. nbich overlies the graoite, as is beautifully itluv 
irated at the quarry near by. This little ridfie is interestiafr 
on account of the peculiar rorai of the saudstone <x>tupo«iuK 
iU Id [>!arM wber*' the Aoil ha* l)e<>i) somewhat worn away. 
instead uf n«««Ho{f flat lajers of HUQd<tUiti(>, as can be found 
uear by iu any ditWI w w, the surfac« i» coreretl nilh frajf- 
ments of sandstone of a prismatic form, resembling in shape 
the basaltic columns wi well knowa in different parts of the 
world. In sieft the priams mn^e from about three-fourths of 
an inch to one aad a imlf locbes in diameter, and from 
three to eight inches in length. They are not uni- 
form in Kvometrical outline, some baviniir four sides, 
some Ave, and a few six. Quite often two and occasionally 
Uiree prisoiB adher* together, side by side, but treneially so 
looaely that they can easily be brokcu apart. In such cases 
the boundary between ttiem n usually a single plane, but 
sometimes two new planca ar« exposed by the breaking, 
forming a reentrant angle on one pristu. Fig. 1 fairly rep- 
resents a coaibiDatioQ of two of theae prisms. 

The nature of the rock was studied qnit« carefully, both 
loacroscDpically and microscopically, and it was found to be 
noihtng hut an ordinary, somewhat Irregularly indurated, 
fine-grained saudstone. The grains of quartz are water- 
worn, as ia usual. The tndnration is produced hy the in- 
terstitial spaces being more or less Bllcd with silica, but the 
thin sectioDa examined showed no iutanoe of secondary 
growth of the quartz cryotalii. 

' FiiMIMMd bj coniMnt of Ui* 9UUa flaoiloclat of tb* Qvolof leal Surrvy of 
HIiaonrL RMd bafora tba Iowa. Ackdamr of acl«ac«p, 1>m MoIum, D«c. 80, 
IWl. 



The pxlst^oce of the ridge is probably due to tbe indurm- 
Lion of the sandstone. Why this limited area should bo thus 
indurated, and the surrounding country should not be, there ^ 
seemed to be no obtainable evidence. However, this of it- fl 
self is of lillle iuiportauce But the prismatic form of (h«^ ^ 
Bumlstone is much more inlereatins:. The specimens gath- 
ered were on or near the surface, iind were not seen t'n irtlu; ^ 
but from their great abundance it xi^tM. he argued tliat tbey ^ 
extend downwards for a considerable distance. It was flrst 
tbotiirhl Uiat po«sibly a dike rock h^d once existed here. 
which had assumed the prismatic clianicter, and that in some 
way hy surface decay il had left iiiotildN into which the sand 
had been carried. But a careful (-xaminalion revealed no ^ 
indication whatever of there ever having been a dike here. ■ 
although they are quitn flommon in the surrounding coun- 
try. The uranile close by is older* lliao the saudstone. and 

could not therefore have played any part in the matter by 
metamorphosing the saodstooe iu any way. 



*». I. 

tf any of the readers of Science know of any other oocur- 
renee similar to this, or can suggest any cause likely to have 
produced Ibis peculiar furmaltou, it is hoped they will give 
the information through the columns of Science. 

ERasMUS Ha.woRTB. 

ORTHOGRAPHY OF GEOGRAPHICAL NAMES. 

I» 1885 the Council of the Royal Geographical Society. 
impressed with Iho necesaity of endeavoring to reduce the 
confusion existing in British nuips with regard lo the spell- 
ing of geographical names, in consequence of the variety of 
systems of orthography used by travellers aud others to rep- 
resent the sound of native place names in different parta of 
tbe world, formally adopted the general principle which bad 
been long used hy many, and tbe rroognition of which had 
been steadily tfaiutng ground, viz., that in writing geograph- 
ical native name-s voweh should have their Italian signifi- 
cance and conaonanu that which they have io the English 
language. This broad principle required elucidation in its 
details, and h system based npon it was consequently drawn 
up with the intention of representing the principal syllabic 
sounds. 

It will be evident to all who consider tbe subject tliat to 
ensure a fairly correct pronunciation of geogmphicat namea 
by an English-speaking person an arbitrary syiiLem of or 
tbography is a necessity. It is hardly too much to say that 
in the English language every possible cumbinaliau of let- 
ten his more than one poasible pronunciation. A strange 
. ■ 8oa BnD. No. \ Ho. OmL Surr., p. H; «l Mq. 
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won] or name even in our own liinKtisffe is frequently niiB- 
pmoouDced, — how miuth mom with words nf Innguajfes ut- 
terly uokoowQ lo th« reader. Th« saine oeceiaily do«s not 
arias ia nioet continental lang'UK^vB. In Uicm & definite 
ootubiqatiou oT leUen iodiostes r deSoile sound, aud each 
nation conseqoenlly hss ap«lt forei^^n words in accordance 
with Um ortfaograpliio niln of its own laoguatfe. U was 
therefore not anltcipated ttiat foreign natioofi would eff<>cl 
any eban^ in the form of ortl)Oi;rapliy used in their maps, 
and the nefda of the Engliah-xpeitking communities were 
alnnc comidered. 

The obj*»ct aimeil at w»« to pmvidi? « »yXteva wtiicli would 
be simple enoujfb for any eduratpd pHraon to master with the 
minioium of trouble, and whiob ut the same time would 
aiTord au approximation to the aouod of a place name such 
as a DBtivtf mixht racofroise. Ko attempt was made to rep 
resent the number1e49 delicate ioflections of sound and lone 
which belonir to every lauguai^. often to different dialects 
of the BAme lanf^WKe. For it was felt not only that such a 
task woald be iropoasible, but that an attempt lo provide for 
But-h oicetlea would defeat the object 

The adoption by others oT the systoni Lhii« settled has been 
more funeral than ^he council v4>nturM) to ho|>e. The charts 
and maps issued by the Admiralty and War Office have 
been, since 1B85, compiled and exienvively revised in aocord- 
aoce with it. The Foreisfn and Oolfmial OtHceit have ac- 
^pt«d it. and ttiv latter baa comuiunicatod with tht; colonies 
reqoeitiiig them lo carry it out in respect to names of native 
ori^n. Even more important, however, than these adhe- 
sions is the reoant action of theQovemment of the United 
Btatea of Amerioa. which, after an exhaustive inquiry, has 
adopted a syslem in clove conformity with that of the Royal 
Oeofrraphieal Society, and has directed that the spellin&r of 
all names in their vast territories should, in cases where the 
orthography is at present doubtful, be settled authoritatively 
by a committee oppoioted for the purimsc-. The two ^r«at 
Enfflish- speak inir nations are thus working in harmony. 
Contrary lo expecutioo, but hiifhiy satisfactory, is the news 
that France and Germany have l>oth formulated systents of 
ortlioeraphy for foroiKn words, which in many details agree 
with the Knglish system. The Council of the Royal Qi'o- 
graphicul Society, by printing the rules in " Hints to Trav- 
ellers,"' and by other means, have eadeavorvd to ensure that 
all travellere connected with the society should be made 
aware of them; but as it is possible that some bodies and 
peraooB interested in the questiou may still be in ignorance 
of their existence and geDerol acceptance, they feel that the 
time has come aga'n to pubtiih them as wid*<ly an possible, 
and to take every mewns in their power to aid the pro^resaof 
the reform. To thin and, and with a view to still cioMr uni- 
formity in geof^raphical nomenclature in revi<iinnBof editions 
of published maps, a gigantic tuttk rvquiriuK nmoy years to 
carry out, the council have decided to take steps to com- 
metieo tentatively indexes of a few regions, in which the 
place-names will be recorded in the accepted form. 

The rulfs referred Lo are as follows: — 

], No change is made in the orthography of foreign 
names in countries which use Roman letters: thus Spanish, 
Portuguese, Dutch, etc, name* will be spelt as by the re- 
spective nations, 

X, Neither is change made in the spelling of such namea 
in languages which are not written in Boman characters as 
have become by long usage familiar to English readen: thus 
Calcutta. Cutcb, Celebes, Mecca, etc, will be retained in 
Ibeir present form. 



5. The true sound of the word as locally prononnced will 
be taken as the basis of the spelling. 

4. An npproximstioD, however, to the souod is alone 
aimed at A system which would attempt to repre«ent the 
more delicate ioflectioos uf sound and acoeot would be so 
complicated as only to defeat itself. Thuoe who desire a 
more accurate iimnunciatioa of the written name must learn 
il on the *pt>l by a Atudy of lootl acct-ut and pe«ulianti«s. 

9. The brnid features of the system are: (a) That rowels 
are pronounced as in Italian and consonants as in English. 
{&) Every tetter Is pronounced, and no redundant letters are 
introduced. When two vowels oome together each one is 
sounded, though the result, when spoken quickly, is some- 
times scarcely to be distioguished from a single sound, as in 
ai, au, ei. {c) One accent only is used, the acute, todenole 
the syllable on which stress is laid. This is very important. 
as the sounds of many names are entirely altered by the 
misplacemout of this " stresa." 

6. Indian name* are accepted as spelt in Hnnter's " Oaaet- 
teer of India," 1881. 



ELECTRICITY IN AORICULTORB.' 

Frov the time electricity became a science much research ha» 
been made to determine its effect, if any, upon plant growth. 
Tlie varlirc inviwtiKttioos gave. In many cases, oooumdictory re- 
sults. Whether this was due to a lack of knowledge of the sci- 
ence un ibe part of the one performing the experimeula. of some 
deftwt in the technical applicnttons, we arv uirt prvpured to say; 
hat thi'i we do know, ttutiiucb men a^ Julabert Nollet, Uainbray, 
and oih^r eminent physiriiitH aftirmed that electricity favored the 
germination of M>«dH and occeleraled the growth of pisota, while 
on the other hand Intienhouse, Sylveatie. and otlier navants denied 
the existence of this electric inllaeooe. The heat«d contioventea 
^nd auimau>d discusAioos altendinf; Utc oppoeiotf tbeortea AJmu- 
Isted iiion> rAn-ful and thorough in^eAti^lionH, which established 
beyoorl a doubt that electricity had a beneflctal effect on v«geta> 
tioo Sir Humphrey Dary, Humlxildt, Woliaston, and Becqu«r*l 
occupied tbeowelves with the theon>tical xide of itw qDeslioo; but 
it wait nut tilt after IMS that practical etectroHmlture was under- 
taken. WiUisuiiton suggested ttie use of giganllc electro-Matic ma- 
cbiuea. l>ut the ultempts «vrv fruiclew. Tlie rortboda moet geo- 
eralljr ado))U-d in eipi-rimenu consisted of two metallic plates — 
one of copper and one of sine — placed in tbf itoil and connected 
by a wire. Rhfj^wrd employvd the owthod ta Euftlaad in IMA, 
aod Foiter oapd the etam« in Sootland. In the year tSiT Hubecfc 
in Germany Burmiinded a fl^ld with a network of wires. 8bFp- 
pard's ezpcrimrnts nliowfd that electricity lorreaeed the return 
from root crops, white grasd pen&hed near the electrodes, and plants 
developed witl>out the osFOfelectriotty were inferior to thoik* grown 
under its inHueooe. llut>eck came lo the ooooluslon that seeds 
gerndiialvd more rafMdly and buckwheat K*ve larger retains; la 
all other case* the electrio current produced 00 niault. Professor 
Fife in England and Otio van Ende in Germany carrieJ 00 ex- 
periments at tlie Mune lime, but with nt^gative reMulta, and these 
scientists adriHwl the complete aUaudonmenl of a|)plying electric- 
ity to ugricultun'. Attn some jean bad eli^tsed Picbtner began 
a sertPK of eipurimeDta in the same dirvotion. He eupkiyed a 
battery, tlie two wire^ of which were placed in the soil paiallel to 
each other. Between the wires were plantjjd peas, gxaas, and 
barley, and in every ease the crop showed an increaM) of from 
thirteen to twenty-seven per cent when compared with ordinary 
methods ot cultivation. 

Fischer of Waldbeim, believing almospherio electricity lo aid 
much in the growth and dereli^Mnenl of plants, made the follow- 
ing tenia: — 

He place<l metallic uipports tothenomberor about sixty around 
each hectarv (2.47 acn-s) of hwm; these cuppurfs were provided 

• Abelraet of om Jaauarv BsUsUn (< UM Hatoa bpsrlBMat Muton, Am- 
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at ifaeir siunoaU with (•lectrioil ftccumnlatnTa in tiinfurm of crowns 
vurnKMintal wilh teeth; ttinw cullectvra w«wanitt^ Uy metallic 
ruiiiwctioo. Tb« nnult or tb» culture applivd to oereals was to 
innvaae the crop by halT. 

Tbf followioe exp«ria>eot wa« also tried : MetalUc plates eixtj- 
fii-e oeoUmetm hj fortj' eeotiiu«tent nete placed in tli« wil. 
Tfatw plateB were alternate]; uf kIul- luid ix>i»pi-r umJ pIuci.'J atoul 
'thirty meircs apaxt. cooDected two and iwu, by a win-. Tbc re- 
sult i*'M lo increase from twufolf) to fourfold tlio production uf 
rvjtain gardra plants. Hr. Fi^herHavs, that it i» evidently proTed 
that electricity aids in tbe more rompleti? breaking up of the eoil 
ooDsriment^. Finally, he mys that plAnt« thus ireated tnature 
moreqnickiy. an- atm(»talivay« perfectly bcBlthy, and not affected 
with fungoid growth. 

Later, N. 8pecDew. iiMpired by tbe reaolls arrired at by bii 
nrodeccaaon, waa led to inTeatigate the influence of electririty on 
plants in every stage of their deT^lopmeot; the retiulls of hiii ex- 
pi'timi'nt* uere nMMt salittfactory and of practical interifKt. He 
bexaii by mibmittln^ diffeiml eeetJit to Iha NCliaa of an eleulric 
current and found tbat their development was rendered mon 
rapid and complete. He experimeuied with tbe seeds of haricot 
beans. Bunflowers. n-Inier and ttpriuK rye. Two lots of twelve 
}troupa, of one hundred and twenty aeeda «aob, weie plunged 
iiKo water until they swelltMl, and while wet tbe aeeda wore intro- 
duced into lon^ glaM cylindeiB. open at both end-t. Copper discs 
wtTU pressed again&L the see-lB, the discs were connected with the 
polea of an induction coil, the current was hept nn for one or two 
niimitep, and immi^'liAtely aft^rwardii th« weds were sown. The 
trinpfratare wax kept from 46" to 50" Fahrenheit, and theex- 
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It waft alooobserred that the plantaontnfn>ffnnii electrified seeds 
■were l*ttvr developed, their leam were much larger and their 
color much brighter than in those pInotH growing from non-eled 
trilled iteeds. The current did not affect the yield. 

At tbe Botanical Gardens at Kew, the fotlowlng experiment 
^as tried: — 

LoriEe plitee of ajnc and copper (.445 of a meter and .71S of a 
meter) wvrv placed In tbe «oil and connected by u-irca, »n arrangod 
that the current passed through tbv ground : the arrangement wae 
n-ally a lialtpry of (aine 1 earth i ropiKT). This method wna ap- 
plied to pot l)ert» and flowering plants and also to the Krowing of 

I g&rden produce; In the latter cast' the refliilt was a large crop and 
the vcfpelable* grown were of enonnoiia slap. 

Gxl*^ftivc experiments in electro-cult ur« were al»o made nt 
Pikov, Russia. Plota of earth wore »own to rye, corn, onta. Itar- 
Icy, peas, clover, and flax; around these respective plota were 
placed insulating rods, on the top of wbicb were crown shaped 
voltectofs — the latter ooiinecled by ireaiiH of wires. Atmo<pheric 
e-Fectricity wait thus collected above tbv «eeds and the latter uia* 

. lured in a highly electrified atmospheru; tbe ploUi were submitted 
to identical condttiowi, and tbe experiments were carried on for 
tive jears. Tbe results showed u considerable inoreaM In the 
yield of seed and straw, tbe ripening was more rapid, nod Ibe 
barley ripened nearly two weeltg earlier with electro^rtilture, 

1 FotMoea grown by tl»e latter mothod were sddoot diseased, only 
to fi per cent against 10 to 40 per cent by ordinary culture. 

Umndc^u, at the School of Fooreatry at Nancy, fonnd by experi- 
ment thai tbe electrical tension always existing between the 
u])per air and soil stimulated growth. He found plants protected 
from the influence were lena rigorous than those subject to it. 

Maeagno, alto believing that the paesage of eleolricity from air 
through the vfrw to earth would stimulate growth, selected a cer- 
laii) number of vines, all Of the same variety and all in tlie same 
condition of health and development. Sixteen vines were Mib> 
mitted to experiment and sixteen were left to natural influence*. 
In the ends of tbe vines ui>der trealmenl, pointed platinum wires 
wen insoted, to wblob were attached copper wires, leadiog to 

[the top* of tall pules near tbe vines; at tbe base of these same 



vines other platinum wire? were inserted and connected by copp 
wirw with the soil. At tbe clo«e of the experiment, which began" 
April 15, and lasted till September 14, tbe wood, leaves, and fruit 
of both lets of vines were submitted to careful analysis, with the 
tbe followiug resslts: 

Wltbafit raudaaor. witB ooodimor. 

Hulalurapereeat » r«.ei AM 

Sufv ItLHC ia.41 

TarUrlcacld a.ttO l>.79l 

Btlartr*t« o( poiMli ^^ . (LtH &iae 

Tlius we see that tbe perc«otage of moisture and sugar ta greater 
and the undesirable acid low in those vines eubject to electrical 
induem-v than in iboM left to natural conditlona, There are also 
experiments which prove the benefltriHl effects of electrhHty OD 
vineft attacked by Phylloxera. 

The following experiments were made at this station: Seveml, 
plots were prepared in the greeohoase. all of which bad tbe sac 
kind of soil aiird were subjected to like influences and conditions. ' 
Frantes in the form of a parallelogram, about three feet by two 
feet, were put together; acroas the narrow way were run copper 
wire.4 in aeries of from four to nine sLnuids, each seriea separated 
by a space about four inches wide, and the strands by a Apace of 
one-half an iocli. Tliese frames wi^rv buried in the i«oil of tb^ plot 
at u little depth, so that tlw roots of the garden plants wt would 
come in contact with the wires, the suppoKilioo being that tb« 
currents of tlectricity pasning along the wires would dtji^mpoee 
into itE constituents tbe plant food in tbe vioioity of the roots and 
more readily prepare it for tbe plants. Tbe electric gardene were 
thus prepared and each famished with two common battery cells, 
ao arranged as to allow coattnuous currents to pass through each 
fteriea of wire*. Near each electric garden wa« n plot prepared in 
the same manner, mvc llic electrical apparatus. We will call the 
two gardens A. and U. 

The place chosen for theexperiments wastnaportof tbegreen> 
boiiNe which is given up largely to the rai-'ting of lettuce, and the 
gard>-ns were located wbero much tnnil>l#i from mildew bad bei>n 
exi«erienceJ. Tbe res«on for this cboitie of locaiinn whm to notice, 
if any, tbe effect of electricity U[>on mildew, tbi« dinease being, as 
is well known, a source of moch trouble to those who desire to 
grow early lettuce. The soil was carefully pteparud. the material 
taki'o from a pile of loam couiiuonly u&ed hi the plant bouse. 

Ganleu A was located wbeie mildew had been tbe niobt delti- 
mental ; the experiments t<eg»n tbe flret of January and closed Ibe 
first of April. For Ibe garden, fifteen lettuce plants of tbe head 
variety were selected, all of the name bIxp and of the rame degree 
of vitality, as itearly as oonld be determine<l: the plants were set 
directly over the wires. 00 that Ibe roota were in contact with the 
latter: the plants wore well watered ai>d cared for a* in ordinary 
culture, and the fluil in the tuitlery cells was renrwcd from tiue_ 
to time, that the current of electricity might not Ixcome too fe 
ble. At tbe cloae of the experiments the following results wei 
noted. 

Tivt plants died from mildew, the others were well developed 
and tbe l»ead« large. The hirgeat beads were over the greatewt 
number of win» and neare«t the electrodes. It was further no* 
ticed that the beaUhtett and largest plants, as soon as the current 
became feeble or ceased altogether, beipui to be affected with 
mildew, On examining tbe roots of the t>lanta it was found 
tbut tbey bad grown about the wiree, as if there they found the 
grealesl amount of nourishment; the roots were bealtby and in 
no way appeared tu have Lkvu injured by tbe ciirient, but, rather, 
ranch Iwnefited by the eloctrictal influences. 

Beside garden A was pre[)ared another plot of the atime dimcn* 
sions, having tbe same kind of noil and treated in like manner as 
Ibe first, but tbe electrical ap|>ar«ttM and wires were wanting. 
At the close of the ex|w>riiDent» ooly three plants bad partially 
developed, and two of theee were Dearly deetroyed by mildew — 
one only was free from ttie disease. The results, therefore, 
show tbat the healthiest and largest plants grew in tbe electric 
plot. 

la tbc second experiment, wbicb wo railed B, twenty plants of 
tbe Mine vatfaty t)C lettuce and of t^^jual size were taken. Tbe 
treatment givsD was the same a» the plants in plot A received. 
Five plants only remained unaffected with mllilew; seven died 
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fram the ditraw wlien they were Uoir grono; t)ii> rwt wtn quilo 
well developed, but nt the lost imrt uf the exftennu'nt bp^u la be 
affecttv). Se^-«nil he»^a were large, the largm being over the 
gmttat number o( wirpaaiid nearcvt the eleotrodn). Exaaiina- 
tUm of the foata diacloaed the nine plteDomraa ma in A. 

N«Ar plot B w«r« abo si-t Iwentj othor pbntt), BUbJnn^ to like 
coiKlitioiis aa th« Hnt. bat without oloctricity: all but one died 
from mildew before ihvy w«e half grown, thf solitary plant tliat 
sarrived b^ing ooly partly derelop<Mi at the cli>«> o( the tjxpcri- 
menL. and evtra this was badly alT«ct«d with the desease. 

K-verythin^ co(»id#r«d, Ibe reuill^ were in favor of e)ectncity. 
Tb4»*> phint:! Hiibjt\!t<^ lo the gnr^tl^Hl i^l^tri('al iiiflutmce were 
luu^livr, h««ilLhiarr, lariter, had a Ik-IIhi' color nitd wertt much lanw 
aSaotad by a>ild«w (ban tb*> oih«iB- Experiim-DU «vtm iDAd« wHh 
rmriom grain , buL do mai-ked mulU wvre obtaiovd. 

Tbv ^ucvtion would aalurally arise whether there may nol be a 
litnie tractK>d wh^rr oJectrieily would complelQly overcome the 
attack of mildew and aticDulate the plant to a healthy and vigor- 
(>u» oiaditioo throagbout 'Ub eoiire Rrowth. Frotu the fact that 
th«» hardi««r. heallhiest. and largesi hoad;^ of lettuce grew over the 
grfuie»4 number of oarrentti and neaiv«t the elr^itrotles. ft would 
aeeui thai electricity ia one of the a^^nta employed by nature lu 
aid in Hupplying Ihe plant with nouriirhment nnd Lo stimulate itH 
growth. To what extent plaola may be rabmilled to elpctrical 
iaflorace, or what strength of carrent U beet suited lo them and 
what fmrrcDtn prove detrimental to tlieir d^velopnienl, have not 
been determined as jet, biit it I* desiiable to conlinoe this re- 
narcb until some dennit« tBformation •hall be gained ao these 
poiota. PtolMhiy di^tttvnt varirties of plants diSer grevtiy in 
tbeir ca[ttrity for unduriitg the acttno of electric curreata without 
Injury — eiperimeot alone must determine thi». 

It hnn bwD pro*«l that the slow discharge of Matic electricity 
(arilitatefi the awimilation of nitrogiea by plant*. Faraday Hhuwud 
that fjlajQia grown in metallic cagut. around wliich circulated etec- 
Iric cDTrenlEi, coutsined fifty prr cvut leea organic matter than 
plants KToun in the open air. It wL^uld ^vvm from the reBearclies 
of the latu-r physicist, Diat those plan(» requiring ■ large percm- 
tag* of aiirojeo for their develoiimont would be raoiirkably ben- 
dlCcd if grown utuler electric iiirtuenoc. 
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The First Locomotive Run [a Amarfca. 

It W&5 in Itldil, tl»e ^ame year in which Stepheni'on, willi hi» 
■* Boekvt," deinonatrated the pmrticahihty of rapid stMiin traction 

'on fBllwaya. The engioe wa» uam^ the Stoneliridga Lion, it 
was made in England anl imported by the Delawnre and Hudson 
Canal Company, and deoigued t«) draw coal ftoui their mines in 
Carboiidale to t)it> hecid of their canal in llonesdale, Fenn. On iti 
arrival, it wait place*! m the railway and run from HoDecdale to 
SealeyTiUe, a little over a mile. It wa-t found to be too tall to go 
under a highway bridge over tlie track at that i>lnoe, and W8h re- 
v«rwd and run back to Uoneadale. All paitx of the milwar above 
the surface of the ground were built on troMl«-^, and the heavy 
engine racked tliein no much as to endanger safely. For these 
reasoiu the locom'Jtive wa« set olT by the side of the track. «nd a 
boud sbed boilt over it. The railway was pUnked, and liocaea 
eiDployed to draw the cars. The engine stood there aafe for sav- 

, *ral year*. 

The writer was personally ac<]uainted with the«« fact?. Two 

^men who rode on chat trip are Itring at this time. 

In 1840 aitd IMl, while I wnt a student in the Uoneadale Acad- 

^«<oiy. I found the boards on one side of the sbed torn off and Ibe 
•mgilM exposed to view. I ipent many hours In trying toBluily 

I oat it« mechani<»iD and moi^ement. Nopublii<hedd««criptiuu uf a 

kMtenni engine waa then within my reach. The Stunebridge Lton 

Lliad four wheels, three or three and a halt fee>t in diameter, and 



the boiler reete-l dirccitf na the arle^. The cylinders were vetti> 
cal, aoe on e:i>;lt side vt the boiler near the hind wheels. There 
were two henvy iron walking- beam-i a few feet above the boiler, 
and to one end of each a piston-rod wii< atUched by Wait's pMral- 
ifilogram The other ends of the l>eams wexe joined by swinging, 
rods to cranks at right angles lo each other ou the furwanl wbe«U. 
There was no whistle or bell, I think. The engineer st«>od on a 
small open platform lieliind the boiler. 

Soon after 1841 tlie engine began to be carried off piece by pieoe, 
moftlly by blackionilhs and machinists; and 1 am told that only 
one ftiiiall piece of (he iron la now in existence in ita primitive 
form. If the engine had been kept int«4.'t, it would be worth 
almost its weight in silver for exhibition in Chicago in 1903. 

_- M n. 

The Historical American Exhibition at Madrid.* 

OXK of tlie miMt interesting and instructive celebrations 
posed for the year 1699 i« the Spanieh celt^MatJon, the chief fea^ 
lure of which will be an exfaibitioa at Madrid, termed the Uis> 
lorical American Exhibition, the special object of which is to 
tlluslrate primitive American life and the history of the period of 
dJKovery and conquest. In i^electlng the prehistoric and early 
hi&toric eras for illutflration. the Spaniards will make thetr own' 
exhibition complete fn itmlf, without in tbe least competing with 
the Chicago uxhitiiiiuii. 

The plan of tbe exhibition i«, within il» limits, a very broad one, 
comprising Hve general dirinjotvi, vix., prehistoric America, the 
historic period, Indian industrial art«, cartography, nautical in* 
otTumenls, etc.. nnd the fine art* and kindred subjects. Under 
the head of prehtHtoric America, plans, models, reprodudiona. 
drawings, etc., arv •MlicJted of ancient cavea and cavema. and 
anything that may help to show the nse of theae primitive place* 
a« human dwellinga. Similar models, drawings, or photogtaplts 
are de>ire<l of American menhirs, dolmens, and roonods, as well 
as lacustrine dwellings. All sorts of implements and objects Tv 
laling to this peri'.id are desired, eucb as Htonc weapuus. articles 
of bune and horn, pottery, ornamentii, uteosilii uf bone, wuoi], 
stone, and other malerials. »-iih fu^il or BnimnI bones throwing 
light on the archaeology of this timt. Examples of all Die ages 
and periods of primitive life as they can he traced on the Ameri- 
can continent are wanted. 

In the historic period tbe objects desired inclade tnodeia of an- 
cient AmcriniD building^ archiUH-lural remains, plans, models, 
and drawings of restored monuments. Etamiiles uf sculitturc. 
baS'telieb. architectural paiuLingi^ and other formt of painted 
decoration form another claM. Under iuduatrial art i* included 
clothing atid adornment of the alwrigines and uncivilued Imlians, 
with impteitientH of war, olfenuve and defensive. Jewels of gold, 
silver, bone and ivory, pottt-ry, household utensils, and articles 
used in trangpt^rtaliou by water aod land, constilut>3 anutbcr di- 
vbion of this branch, while written documtruts In native tongues, 
pictures, and plioiographB of Indians and effi^fes showing native 
coatuuii>«, modelii of Indian dwellings, and Indfua cranio, form 
Ik third division. 

Tlie department of cartography Includes maps, plans, charta. 
an-l drawings, and all that concerns ancient carloicniphy, with 
mndelii of vessele anterior to the voyage of Co1nftibu<i. a^ well aa 
thoAe he hini<ielf u^ed. A section la devoted t4) nautical inatru- 
menls, with the idea of illmtrating the inBtramenia, chariH, and 
maps in use at tbe period nf discovery, while Qbjeo(8 in penwmal 
use hy Coltimlms and pictures of tlw same sre also de«trv<l. T'he 
fine art^ de|>artment includes ancient arrhitectural nionnnienta, 
sculpture, painting!*, indu«trial and artistic work following tt 
discovery, American coins, litetsry and (»cientific puhlicatiou*t1 
manuscripts, charts, and plans of all kinds, from th« ditoorsry to 
the middle of the elgbteeulh century. 

Host liberal iuduceooeDts are uflered lo int^-uding cxbibii 
from America. Th« exhibition wlU bs behl hi (he new Uhrary' 
and national museum building In tbe park at Madrid, which will 
be used for the first thne for this purposu, the exhibition sen-iag 
as a sort of inauguration of the structure, whidi has been a num- 

' ThlB Uttar appMrad al*o la Tbe Satloo. 
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bPT of jnn fn bulldiDg. It will be upL'neJ on S^\n. 12. I80i.nid 
will ck<M on Dec, 31 or iIioiriiul' ymr, ihua prpcedinti: tbeCfairafro 
axhibtlloD, wIikIi it i's JusiRtK^l, io a meaaare. tn mip|>l(>mi>ni. &]i 
objecU. ir fwurvly and prupi-rl; fnckel. will hr forwnMed j^nUtH 
to Miwlrid, bdJ iviurm*!! to the 4>ih)lillijr (ire of rxpf>Ti*r, the ex- 
hibition not imly bearing the cost of Iransportion. hm. alKo. when 
difiired, alt^ndinfc In the sfTanj^mpiii and displujF of thv objrats 
n-ithout any rhar(i;e. Tho^p wrlto dptiire opecJal rasra of ibpirovn 
may provide Ih^in. and ttpocln] buildtni^ may aLio }» <>rPCtH in 
the park If the design i« apprnt-M hy Ihf Rpnprnl comnullee. All 
objecU for the Dxbthjtioo will be admiltiHl duty frtw into Spain If 
they are withdrawn at th«- ckM^ of tht'vxhilnfion, hut two monthii 
will Im» aliowed afur th* rnd of thoezbibitiou bvfoiv orticW Dtred 
Iw rvliirnnl. 

Ati int^miiiioiiaL jury, proportioonie to the aoinber of the ex- 
hibitora trom dtffotvnt countrieu aail ihe imporlaDoe or tbeir ex- 
hibite, will examio? ibv articlee displayed and award tite prlxea. 
These will cotwist ot a flntt prize ot hotior, a gold niedal. a Hlver 
Tni>dal. a brooee medal, and iKmorablo loeotioD, eacli medal being 
ncconipauied with n diploma. 

The tfxhiliilion covi-ra, of ouiiree, the enlirp American ivintinenl, 
hut to initure its oumplete inicceKs the active nn-nperntion and 18- 
KiAutooe of cittwna of the Uniti^ Slates to rApeclally dMircd. 
There IB erery reaBon why Americanathould Ixrth bo infcieeted in 
tbis exbihiMon and take (nrt in it. Tfae c>ondilionKarp liberal, Ibe 
prise* ample, and tho timo is 4>«pecially contrenient to intending ex* 
hibttore at the Chtrago exhibition, aa ol>j«otfl may )*e exhibited 
both At Bladrid and at t.?hicaij:o. Nor h lh« novelty of tb« exhibi- 
tton Its least merit- Early Auivrk-ao history bas alwnyn been a 
fflvoritc topic of study among Europuun acholwa. but it ia tafe to 
my that if this exhibition is carried out as it ia planneif, it will 
otTer Euro|>euoH thu finit upponunity they have had to otady 
primitive Aiiierit»a life in iUa compli>tene««. American oollK'tionH 
are very rich in the materials moHt deHiiod at Madrid, and it U 
most BiDoerely to be hoped that the ftrociouft invitation of the 
Bpnniah people to participate in their ColnmbJan celettralion will 
meet with a ^neroua and beerly support from Antericaii xrhohirx 
and coltectora. Bars Frbrri;. 

SmrTortL 

At What Time were the Gatapagoa lalaoda Ditcovcred T 

I RtlOCLA be greatly oblif^l to anyon* who could give me tiome 

loformation in reji^anl to tlm diK-overy of the Ualapagoa Ulanda. 

Th«i tinit nnlicd I hav«< beeo ahle to Rnd i« in the Atlas of Abmhsm 

On«ltU!), pnbliehed in I97U, where the Islands are spelled *'OaIo- 

pego*" and "GalepeROd" (Ort<:lius, Abraham. "Typuo Orhis 

Terrarum," 1S70; second edition. 1590; "Thealrutu uder Schaa- 

buch dcs Erdkieys, AutdorfT, Amcticae sive uovi Qthiit novae de- 

scriptio," 1S70). On the aplendld map of DIvk" Ribi-ro, prrpftrvd 

betweea 1SS7 aod l&SO, tbe GalapBiioB lalandn are not rv|irc-cnt«d 

(Ribero, Di^p). J. O. Kuh), " Die beiden aeltestt-n General Karten 

TOO America auagpfQhrt in den Jah^n, IfiST and 1530. auf Befehl 

Enieer CarVa, v.," Weiouir, I860). It »ems tlierefore probable 

.that tbeae islands were diacoverfd in the heinnnint; of ibe sixteenth 

ntory. before 1570, The word galapago ii-vlf eeems to he of 

''Botitb American origin: It meana land>liirtoifte O. BAm. 

CUrk rolTsrdtr. fforowMr, Naas., ita. lU. 



BOOK-EEVIEWS. 

SctunA and College ; devoted toserondary and higher education. 
Edited hy Ray Qreene HuUng. Vol. 1. , No. 1. January, 1898. 
Boston, Oino & Co. 

UAQAZtKEif and new^Mpws derot«d to educational mbjivts 
rviultiply apnou. so that ff our teachers arv not properly informed on 
matteiB relating to their work, it will not he for want of the means 
of int«n»mmunication. This latest comer in Llie field in a maga- 
zine of sixty four pagm, to be issund every month except Jnly and 
August, at twenty centfi a number, or (l.fiO a ycir. The articlcain 
this opening number ^how very plainly the inBuottoe of the educa- 
tional ideas just now prevalent; Indeed, they may l)e oaid to show 
little else. The writem appear Io agn« that the study of Greek is 
desLioed to be abandooad; though the editor speaks <if this as an 



erent that is iiteTitahle rather than as one to be desired. The 
mcst interesting paper in the magazjoe is that by Prcsidrat An- 
drewF of Brown Cnirersity on "Pome of the Next Steps Forward 
in Edncntion," its most important point being tbe suggestion that 
teachers ought to enter into doner moral and social relations with 
tbelr pupila. Mr. B. O. Itart Itns an article advocating tbe begin, 
niog of philosophical study at an earlier age than is now castomary ; 
bat unless the subject can be made more essJIy intelligible than it 
is in his article, we fenr that his wishes will not he reuliT^. Mr. 
John Tetlow glvei« an account of "The Greek MPtho<lof Performiofc 
Arithmetical OpcrationH," which will be of interest to mathemati- 
rnl Ktudrnls; and Mr. James II. Blcol^ett has a brief paper on 
" Secondary Bducatiou In Census Yean"," The rest of tbe maga- 
zine is occupiH wiih educattoaal news, both domestic and foreign, 
a tew book reviews of no great value, and wreral brief '* Letters 
to the Editor." The new inaca'>'>^ ^>> Bom^ Kood points, and its 
Bfld, though narrow, may be made intereatiag by jiroper caltira* 
tton; bat It teems to U4 that an Impro^emeat Io the quality of our 
educational literature is mora Important than an increase in its 
quantity. 

Oeologieal ffurvey of Alahaitm. EcoKKG AtXE» Smith, Ph.D., 
State Geologist. Report on the Coal Measures of tho Plateau 
BegiMi of Alabama, by Henry McCalley, Assistant Stale 
Geologisl. Including a report on the Coal Measorea of Blount 
Coimty. by A. M. GlbMH, mtb a Map of the Coal-Flelds and 
two (Scared Geological Sections across the Plateau Begion 
and Intermediate Valleya Montgomery, Ala,, 18&1. 

In the Report of ProgreH of the Alabama Geological Survey, 
for tlie years 1877-^, the division of the Warrior Coal-Field inio 
'• Phiteau Region " and " Warrior Basin " was tint mvle by Dr. 
Smith, the State geologist. Cbaract«ri«tic of tbe Plateau Region 
is the circnmslnoce that the limestooe beds which underlie the 
capping of Coot Mnasures urv above the general 4liftiDtJE« lerel of 
the muntry. This urrangemeot of the two el«MW of MraGk dtMr- 
mines in great measure the character uf the 9c«wry, for the re- 
moral by erosion of the more perishable limfwtone causes the un- 
dermining of the harder strata above, whieh from time to time 
break olf with nearly vertical faces, forming cliffs which overlook 
all the valleys. The three principal valleys that traverse this 
region, in a north-east and south-west diroction, are anticlinal val- 
leyn, more or leas complicated by faulting "id overlapping: they 
are Wills'i>, Murpbree's, and Brown's Valteys,' tbe iaiier 'heing' an 
extetuion into this State of the great Sequatcbee Valley of Ten- 
nessee. Betw«ien those nnlicliuaU tbe Coal Meoiiures occupy 
shallow syocliiial troughs, which alsn abow Kecondnry undulatioms 
with axes nearly at u right angli:' to the iixe» of the synclinals and 
antiuiinaLi, i.e., approximately oorth west and south-east. IntSe 
anticlinal valleys strata down to the Cambrian are exposed, but to 
the smaller valleys, cut by streams in tbe syni.-llnal troughs, only 
the *ub<'Jub<Hitrerous measures ore reached by tbe erodiou. 

Towantu the MMith we^ tbe Coal Measures and their uttderlyiox 
strata slope Kradually and mote rapidly than tbo lopofcraphy, aod 
the Plateau Region thus gra<le»i insensiMy into thu Basin, where 
none of the bed? underlying the coal ore above drainage. In the 
Plaleaa Region, and particularly in its nurtb-eastem portion, only 
the lowest of the rocks of the Coal Measures are left capping the 
moontains, viz., the twn oonglomerates with their intervening and 
nndsriylng tied.'t; hut fnrtl»er towards the mriith ■ west, other htgl>er 
members of the Coal Measures come in and tho platcnu like char- 
acter is in equHl moaiurc loat. 

The Report for 1977 -8, above referred to, and a subfeqnent Re- 
port for I$7B-80, oonlalne-1 notes chiefly on the Coal Measures of 
the Warrior Basin. In 1980 a large volume from tbe pen of Mr. 
Mt;CaUey. "On the Warrior Field," was puhlishod by the nirrey. 
This report also wa-*) concerned chiefly with tbe Measuraa of the 
Warrior Basin, though oontJUning some notes on part of tbe 
Plateau Region. Tlie present volume deals with tbe Measures of 
the Plateau Region alone, and presents about all tbe information 
at thi-4 limi?i avitllahtc. The two colored sections exhibit well the 
geological aiul topogmhlc fcAtnies of this region, and show the 
gradual sinking of the strata towards the south-west and the paa<, 
Mge into the Basin proper. 
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The two csDKlomerates named above are identical with the 
Upper and Lower Oonglomeratee of Professor SaCford of Tenaessee. 
Tbe7 are asnailr some tireDl;>five to thirty fe«t apart, though 
Bometimrs aeparated by a buodred and fifty feet of other strata, 
and Bometimps in direct omtact with each other. The lowei con- 
glomernte is usoally the harder of the two, and i'^ often called 
the " Hill-atone Grit." In the north-eastern part uf the reRion the 
moet inipniiant coal-bearing beds are below this lower conglom- 
erate, and have ao average thickness of fifty feet, but there are 
places where the sub-cfHiglooieratp measures Irave a thichntbH of 
seven hundred feet or more, as in parts of Blount County. 

The princtpnl seam of coal in the sub couulomerate measures is 

the Cliff Seam, Immediately under the lower conglomerate or 

cliff rock. Its thickness, like that of all these lower coal seams, 

is extremely Tariable, ranging from n few inches lo five or six 

feet. Fifteen or twenty feet below the Cliff Seam is the Dade or 

Eureka Seam, likewise very variable in fhickness, parsing, with'n 

Jimiled areas, from a few inches to twelve or fourteen feet. This 

great variability in the thickness seems general! ir to be due to 

undulations in the strata forming the floor of the beds, though in 

flo me cases to variations in the roof or co\er. While there are 

two or three other seams below the^, ihc two j lift nameil hare 

famished moat of the coal mined in the plateau region, and of this 

Ibe Cliff 8eam has yielded the greater part. Between the two 

oonglomeratei there is another good workable seam, the Sewaoee 

.Seam, from two to three feet in tliicknes^. 

While the upper conglomerate forms generally the surface rock 
over the Plateau Region, there are iu miiny [ilnce.^, and especially 
as we go south westward, overlying strata with their coal seams, 
none of which, however, have been worked in this section, but 
which become more and more importunl in the direction of the 
Basin above mentioned, and yielding all the coal there mined. In 
that direction also the sub -conglomerate coals lose their impor- 
tanoe, being mined nowhere in Alabama except in the north- 
eastern portion of the Plateau Region in Madison. Jackson, and 
DeKsIb Counties. 

In these lower Coal Measures there are, very generally, hedn of 
chiy iron-stone (carbonate), and of black band, which may some 
day come into use. 

I/omilies of Science. By Dr. Padl Caeus. Chicago, Open Court 
Pub. Co. 18°. $1.50. 

This book consists of articles on vaiious topics in science, re- 
ligion, and morals, contributed at intervals to the Open Court 
newspaper, of which Dr. Cams is editor. He teU» us in hh prefat'C 
that in early life he intended to t>e a preacher in the Christian 
church; bia inclination toward the religious life l)eing partly due 
to bia native disposition, and partly, no doubt, to the example of 
his father, who was a doctor of theology and an officer in the 
church of eastern and western Prussia. But his btudies led him. 
ae they have led many others in our time, to doubt the truth of 
many of the Christian doctrines, and ultimately to complete re- 
ligious and philoeophical scepticism. He therefore abandoned his 
iateDtion of entering the church, and after a time became a 
preacher of the new doctrines that he had adopted, the moet con- 
spicuous of which is a blank materialiam — a materialism which 
is not in the least disguised by calling it " uioaism." But while 
abandoningalldistinctlyreligious views, Dr. Cnrus has held fast to 
the supremacy of the moral law and the need of moral iniprove- 
mant in personal and social life, and the earnestnef^s with which he 
preaches the^e truths constitutes the main interest of inis book. 
His remarks on God and immortality will be far indeed from 
pleasing retigious minds; but what he sajs on ethical subjects, 
though containing nothing |>articular]y new, will find a-i echo in 
the hearts of good men of every creed. He is wholly uninfected 
with the socialistic heresies now bo widely prevalent, and he sternly 
rebukes those free-thinkers who regard morality with indifference, 
and Bcoff at its requirements. 

In all that he says about the need of moral improvement and 
the dignity of man's mitrul nature, it is neeflless to say that we 
cordially agree with him ; but we are by no means prepared to fol- 
low him in his rejection of all religious belief. We do not believe 
that the warld will abandon theism, though it will undoubtedly 



abandon many of the traditional dogmas of Christianity, if tt bsa 
not already abandoned them. Nor can we agree with Dr. Canis 
in thinking that the views set forth in liis book are the last word 
of science and pbiloaophy on religious themes. On the contrary, 
we regard the present as emphatically an age of transition in re- 
ligion and pbiloriophy; and we believe iliat the religion of the 
future will be quite different from the doctrine of Dr. CaruB, 
widely prevalent as his views undoubtedly areattbe present time. 
But as an exatnple of existing leDdencie<, as well aa by its moral 
eanie!itne»s, Ibis book will interest the reader. 



AMONG THE PUBLISHERS. 
Ik Sf. yieholas for January Eliza Ruhamah Scidmore, favor- 
ably known as a writer on Japanese subjects, tells ff ** Two Queer 
Cousins of the Crab "—the giant crab and the tittle mask-crab 
that carries the impress of a human face u|)on its i^hell. 

— John Wiley & Sons have in preparation a work by Simpson 
Bolland, entitled "The Iron Founder." 

— " It would be a wise and timely move." says Outing for Jan- 
uary, "to prohibit the sale of grouse of all kinds and quail for, 
say, H period of at least three yearx. This would give a fair idea 
of just how much the market-shoott'r^ aie responsible for the de> 
crease of our game, and should so lessen the annual slaughter as 
to give the birds every chance to increase." 

— Charles Scribner"n Sonx have now ready "The Real Japan," 
studies "f contemporary Japumese manners, morals, administra- 
tration, and politics, li> Henry Norman with seventy illustrations 
from photographs taken by the author; also "The Development 
of Navies During the Last Half Century," by Captain Eardley- 
Wilmot, which forms a volume in the Events of Our Own Time 
Series. 

— Macmillan & Co. will publish in the course of January Mr, 
Henry Jephson's account of the " Rise and Progress of the Politi- 
cal Platform." The work is in two volumes, of which the first 
deals with the long struggle for the rjghts of public meeting and 
of free sprech during the reigns of George III. and George IV. 
The second volume foliows the progress of the platform from the 
agitation for the first refomi bill to that which preceded the re- 
form act of 1^44. Mr. Jepb^on linally treats of the position and 
power of the plulfomi in the present day. 

— A unique experiment will l>e tried in the February issue of 
The Ladiex' Home Journal. The entire number has Iwen con- 
tributed in )^r(i»e. fiction, and verse by the daughters of famous 
parenlage, as a proof that genius is often hereditary. The work 
of thirty of these "daughters" will be reiiresenled. These will 
comprise the daughters uf Thackeray, Hawthorne. Dickens, James 
Fenimore Cooper, Horace Greeley, Mr. Gladstone. President Har- 
rison, William Dean llowells. Senator Ingalls. Dean Bradley of 
Westminster. Julia Ward Howe, General Sherman, JeffenOD 
Davis, and nearly a score of others. Each article, poem, or story 
printetl in this number ha^ been especially written for it, and the 
whole promises to be a successful result of an idea never before 
attempted in a magazine. 

— Tlie Qiiarieriy Journal of Economica for January contains an 
importr]nl article by Hon. Carroll D. Wright on the "Evolution 
of Wag's Statt8ti''s," showing the gradual process by which the 
statistics of labor have been perfected in the last twenty years, the 
United States leading the way. S. M. Macvane writes on "Capi- 
tal and Inifreiit." and H. Bilgram of Ptiiladelphia on " Bobm- 
Bawerk's Positive Theory of Capital." J. A. Hill makes a careful 
study of the recent ''Prussian Income Tax," and W, B. Shaw 
presents his annual review of ".Social and Economic Legislation 
by the Stales in 18U1." Various notes and nn-mnranda and the 
usual careful bibliu;>i-aphy for the pm'eding quarter make up a 
number having gre»t variety of contents an<l of interest. 

— The Chautauquan for February presents llii? following table 
of contents: The Baltic ol Monmouth, by John G. Nicolay; Do- 
mestic and Social Life of the Colonists, V., by Edward Everett 
Hale; Trading Companies, II,, by John H. Finley; States made 
from Territories, II., by Professor Jame:« Allwrt Woodtiurn; Sun- 
day Readings, selected by Bishop Vincent; Physical Culture, I., 
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by J. >!. Bunkley, I>L,D.; Nwionfil Agendea for Scientiflc Re- 

swiiTh. by Major J. W. Powell. Ph.D.. I.L.D.; The Bureau of 

Animal Inrlustry, liy (>«orge W. Ilill; Hlgbbinders, by Fredtrlo J. 

Masters; Our Sblp« no t)i« Lake« and Seas, by Samuel A. Wood; 

The Frc««tt Posliion of Orman Politic*, by George Wheeler 

itoan. Ph.D.; Spain, Cuba, and Ibe LToiled Scales, by Bollo 

How a Bill Presented in Congrees 6eeome«i a Law. by 

'Oeorgp Harold Walker; Tlie Balkan States aod Greece; Btrawberry 

Bill, l>y Eugeiw L. Di'lier; Tbe Womtn'n ConKreM, by Iiabel How- 

Innil; I>.-gal Donieirtic ItelationH, by Miury A. Greene, L1<.B.; 

MakiD(^ Htitl Testing Flour, by Kmma I'. Ewing; Opportunities for 

Women in WagbiDgU'n. D.C, by Mrs. Emily L. Sherwood; 

DautibtiTs of the Fatherland, by Has E. H. Braioe; Uow Lo Ke- 

otv Health, by Ueroiine Welten; What Nexl in Womea'it Soci- 

^etii-x? by Margartit W. Noble; !S«awoineD, by Margort'L B. Wrijtht. 

Tlw edkiorinls treat of The Ethics of Story Ti'lHoj;. Republican 

[Siiutb America, and How to Live with Otbers. Tberu are the 

il deparimeati devoted lo the Chautauqua Literary and Sciea- 

'tlftcCirele. 

— P. UlBkiston, Son, A Co., Philadelpbia, bare nearly ready 
a reprint of Onwer's (W.R.) '• Manual of Nervous DtHeases," sec- 
ond' ollllcn, issued here by special arrangement with the author. 
Tbey have juiit published Qreig 8(nith'8 " Abdominal Surgery," 
fourlh edition; Muskett'B " Preeciildng and Treatment in Diseases 
of Children;" Ulair'it "The Organic AnalytiiB of Potable Waters," 



second edition; and will i«sue very shortly " .\ Manual of Aulop- 
ste«," by Dr. Isaac Blapkbnrn, a revised edition of Xft|ib(fy's 
"Tberapentics," and a voJunie on " Diwawo of the Throsit, Nose. 
and Ear," containing n lai:ge nunibt^r of colored wood engrav> 
ings printed with the leil, by E P. HcBride, F.R.C.P.. Edin- 
burgh. 

— Ginn & Co. snnuiinre "Outline of Levsona in Dotaay, for the! 
Use of Teachem, or Molhera studying with Their Children," by 
Jane IT. New«ll, Part II. : •• Flower and Froit." The coutvc 
begin* early in March with the crocUEes and other early bulboua ; 
plants, and continuea with lessons on aome conunoo liouae planta, 
in order that the pupil may be familial witli tbe ordioary boiaoi- 
cal terms before taking up the apriiiii; wild-Qowera. Spring flow- 
ere are then etudied, in the order of their blooming, together with 
the forevt trees, the blossoming fruil-trei-s and some of our com- 
mon weedi. These studiet are not analytic only, hut deal with 
tbe life-babit« of the planta, tbeir adaptations for fertilisation. 
diii!*c-m illation, and protection. Lessons on the stamens, the pifi- 
ti), inBon^cenec, iho fruit, and other topics are given in connec- 
tion with the flower studies. The booh aims to encourage faabitit. 
of rorrect obeervation, and snggests pointa for the ctas-i to investi- 
gate. The book will be (oand valuable to persons stodylng by 
tbemaelrea. aa it oontaina copious refereooea to (he literature of 
the subject, ni well as original studies. The book conuins a 
clasaiBcatioD chart including sixty families. 



CALENDAR OF SOCTETIKS. 

Women'a Anthropological Society of 

America, Washington. 
Jan. e.— Alice C. Fletcher, A TaJk on 
Folk Lore. 
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Toik, Th* Ootiitk«ftlt««. B*. p»p«r. SO p. Si 

par Tea*. 18 c*ou » cflpy. _ 

Smw Xoaa Stiti rtaroaaiToaT. BUteeaSb T«ar- 

Book, eotil«ttilii« ■>■# kHaa»l ivport of th* Baud 

of VMiwera fur tbe ]rB*r aadinf Sfllit. SO, IflSt. 

KlRifn. S. V. 8. RtitoTmtttorj Pnwm. I»*. Pkp«T. 
HtuKK. HkHTne. A B C of tb« Svedlsh SjM^at «t 

Educklloa*! Orv>iMli«a. Phllad*lphla, P. A. 

D«rU. W. llSu. rap^nta. 
Ohm, U. e. Tb« OkIvbbIo Circuit InvaallsBlvd 

ll«UiMaatmllT. Trann. by WlUiMU Prsotils. 

N»w Vorti. Vu MoatrMul Co. 18". tSB p. Sa 

ovnlN- 
PowBUs J. W. Tenth Asausl Bwort ot tb« tJ. S. 

Dvolrurioal 8or««rj, WB-M. Put L. Goolagj. 

Pan a . tiri«BUoo. WashUlgtni, evveraioMt. 

t rol». «". pp n». III. 
Scaooi. AXD Cotkans: derolad to aMoadujr and 

blcfaer •dnvattoB. BdltMbTRayQnmMi Bullnf. 

TulL Ko t. Jwi,. UM. BoMOB. Olaa a 0». s*. 

Psp«r. S4 p. 9IS4**i^*x; fOccmtma Dumber. 
nr, ALazAirDXa. An liiiro<]u<itlon lo Cfaviolcal 

tttotr. BdiGbtiiKb. A. J 0. Diaok. ir. iTtp. 

91 B. 
SnTOx, &UICKL. DMtu*M and Olaebun tron Um 

Bar !i««Tork, J. n. TallaC«. LST Wp. 
Ta% Fuit"»oriin:«i. Rktikw: bt-moolhlj Klllrd 

by J Seburtnan. Vol. I. Ho. L. Jaa . IMWL 

Boatin. QlEii a Co S*. Pa[Hir IS p. S3 a 

t»r: 75 (-'iiiit a numbnr. 
Wild. U. AuoalRU dp«.Ph7alka1i*eh*n Cvnlrai Ob- 

Mmatoriuma, Jah»aii«, IBM. Tb«ll 1- St. 

Ptlvratiori . HalMrlMim Akadnula d«r Wlaaen- 

•duft^o. *'. Paptr. 



Wants. 



Amt prttrn i^r* ■•/'.■ ^ilism far nhUh kt ii ^mt/i'- 
/itii ij kii Ktrmlific aHaintminlt, rr amy ^m*m mhmg 
MUM*** t» fill a faiHiam a/ Ikn ckarasttr, St il li^ 
ffa ttatktr *f ttbau .i>>e^iit . d'aitgAlimam. er n-iial 
mrl. max 4aiv Iki ' H'aal' imnrttJ mmtltT lAii Atad 
mt '11 trui, (/ ht talitfift Iki fmtlitktr tf Iht luil- 
a/iV fka'Aitrr a/ kit affiUali**. Aajiftrtrti ITtki»K 
tn/ffalif »» any ttttMifii ftinlitm. Ike tuldrtu <■/ 
*mji liitnti^ jvdi. aw VHl^caa ia amy mray mtf tkitt^' 
•«« /er a fH'/**t emtrmant trilh Ikt malurf t/ tkf 
/.i/*r. il itr^ialfy imvilrJ tf io n. 



ANTED.- (! I A wblto man *«u«ed la vood ud 
Iron •irirhliiv, attlw lowoik ttoKt ■p»<ilfli'atloiu 
■ fii ■ " 



w 

uid plaaa. anlicd for an loatmoCor of bojs: bij ba»- 
ln«>Ba to bar* cbaric* of *bi>|>* of arhool. outlliio and 
dli«ct tbr wtjtlc for fOTMBcn and •ludeot*: <>*lU7 to 
b> Sl.nin jitir miuuat lalaa Enoiilbm. |'J> A man 
(black pr^ic.rTPd> to t«Mb tbe oo:or<'d. Iron •orklim 
auO foTKlDS. aabordlnata to Ibp praoBdlnit: utarj. 
STUD, (fj L man (vlilta) caaip«i«at to tAku ciMaM 
In Hiifflnvarlsit CaMlalsat'a poalilon), but wlili Iba 
ability to pf'tfom Mty of tbo work rpqulrvd in aar 

of (bo (Titmarf AiiJttBM'rlilfl oi>ut*«ii of nut ualvvnu- 
llei; KoUrr riont 91.000 to fl.MO. A. If. BEAL8. 
UliledKPvuU, Oa. 



W 



r AKTEO.— Two or tbr*o eflkient ooaipaieta wiib 
J t/foA knowladjM of apborloal TriffoooniKtiT and 
rMdr HM ol lc«»rtuiiiu, tor umpotuy eaploy OMtit 
In tbn offlon of tha Cooai and Qoodotlo Stirwy. Ap- 
]ill(.>«itu «>ii^utcl fumlBb evldenea of tbelf lltv«H lor 
IbH vork. Ap|>lT bp lotlvr lo tba Sopcrlataiideiil, 
CoMt AQd UMKletJ^aarrej', WaahUtftoa. D.C. 



AKTSD.-Sdnire. Xo. tT«, JniT % Wa, aJoo 
iV lodai aud Ttlio-paM to Vol. Til. AddrCM 
. 1>, C. HcrdKv*. k;! Broadvar, ]<«« Tork. 



JV 



k 



TOCNU 39AK nn v.mlil llkn a poalltcm In * 
. . COUko. laboraturjf. ut i>bn*rvaCifrj. In »l«i' "lll- 
jna to aadal at a aleaiu »D|[liit-. etc'. Addroaa J. W,, 
oftTO Ot amtmct, t^^ Broadway, Haw fork. 



W^ 



ANTED.-A poaitloD In tke ptiUoaopUeal or 

. . pedagogical (1a|<Kriin4>Bt of a ooUwO or nnl- 
t-eraltr br ■ ruuoB tnao (nuj «bo baa bad fl<re jeua' 
nnictioai aiparlraon In ■•'•obln|t. and wlio bai done 
lOnr jaars' pott-Bradual« work la |iliib>*''fb)'> da*ol- 
Ids bla atteittinn itmiug tL<^ laat twi) fp«ni «ape- 
oially to aludr and onidDal Iniiuttjiati^B la actVD- 
tlBo pajcboloKf aiiil Ita applloaUona In ■ducallon. 
AddrfM K. A., rare Hfititc*, S?( Bruadway, X, X. 
City. 



tirANTEO.-A aoltahl*! poaJtioa In WacfalogtoD. 
VV O. C . Dot noDBMttcd witb tb« QoTcmmvnt, 
and wltb a •alar}' uo( ti> aichhI tOM a ynu. by an 
eip«rifDC«d bloioslat wllb alz veart' untTvraKv 
tntiilDK. Applicant b»* (>•<«■ a akilfnl auqiAon for 
toiutecn TAara : ta o praoUoal pbotoftapber, car* 
(OfTsptior, and acpoatonod to tb« uaa tA ta« tyttO- 
writer He U alto oapablo ot BiaklDK ttiw moat fln- 
lab«d diBwIoKB, ot aay dMorlptlon. for all miiaoer 
of lliurtrativ* parpoaea la •cltnoe; iraiopd iu mu. 
acufo mciboda nod work; alao Drld uporatloika and 
taXHlcrmy In Ita rartowB depart mo n I a, aad modi)' 
IDK, prvdjctioo ol oaaia, rratorath'oa of palooolo- 
- ■ mnnta. AddrMN 



loglcaJnMlnaanaandaittillareiBpioytDflnta. J 
C 8. a . «an lM«a(v. 4T L«rayflte Plaee, N. 



Y. 



buv M uchAnce a coin nf HotbiOnii't 

■n H«rpato}i>tr. o* John Kdwurdi. cvol*. 

iF«». C. ^UR. CUtk Untr«nity4 



Exchanges. 

[Prccof charie to all, itof aattabctory diaracter. 
Addicii H. D. C. Ilodsca, >» Dioadwxy. New York.] 

W«nl«d to bU]r M UchAn^ a eap^ nf HotbiOnii't 
Nii'ih AoMfcan 
PhiU>l<I»aia, 1 . 
W"iv»*ier, Mwt. 

Tor ulo or (ichancc, LeCaaic, "Gcakwy;" Quain, 
"AiittcBy," ( voit ; FMMr, **Pbv«l«i<-BT<" UK. «aitMn: 

Sbtpaid, Ap^ctuB. BIQoitt Md SicfB. " I bcmiitry ', 
Jo<daa, ''Miuual « V«rt4b*j|et;" 'Inlcmaiionai Scmo- 
imi* IMractorj;" T«i. I. Jvmrnalaf .VorfktUgy.- Hit- 
four, " EMbn!ot<HT." • vol*.; Leidr. " Rhiiopodij;' 
Ssituii, (I voU., unbound. C T. U<.-Cr ' ' 
LxxinttMi. Ky. 



li^LlNTOClt, 



K»i ul«.— A Sli ■ U^ C*racr«t a TEtr.tac itulnimcnt. 
Httti lent, holden ■■€) tnpod, all new; 'a c«M o*et mo; 
rn'r. irj. Kdw, t> Kay«», 6 Ath«n»*Cr««i, CattbHoxi. 



Place in NaluN, " Htiiky, "Mcnul Evolulioa in An^ 
■nalL." by Ronanm, 'Tvr-Ailjniilei." by WiochclL No 
bonkt waalad aaccpt tat«M cdiil»at. »x»A book* in («od 
condition. C S. Btwn, Jr.. Vandeihiti tJMnniiy. 
Nubritia, Ton, 

I'ox Sate ar Eicbaof* for booki ■ ooaplete pttvau 
cbvmicai laboniioiy ouifii- Includo lame Sccka ba>> 
trnot (tool. 10 i-ioniK.), plaiinum dnhei and ctHdU^ 
agate noton, kIjw blowim apparaiiu. clc Foi lale la 
put Ot wbek. AIM compltic lile ot Simmnm'i ymrmai, 
iafit>ilt$ (d>-yt Iwiindl; SiniiFitoiuiin Kcpuiti. iSj^-ttaj: 
U. S. Cout Survey. itM-it'X). Full pantcvlan lo ea- 
quitcn. P.CAKntNER.JR.,Pon>fre«.CoBa. 

For eicbaaitii or \t^< at a •acrificc. an claboral* micro- 
Kopt outfit. Hullcdi •tand; moaoeular obteciirei, oao- 
liilb hoRicoErnroi'i loiBietBiDn. fout-lonlha. aad ihiwc 

in(h, BaitKb a l.t'Dkb. alto oiM-fooitb and one Inch 
Spcacci. F«ui cyc-piem. Ob|Ktirc« are ibr beat mads. 
Addittw Ma. Harieo Smith, 41 Bnncb Street, Lowell, 
Kaw. 



DEMPSEY A CARROLL. 

ART STATIONERS AESORiVFUS, 

WeoDINO INVITATIONS, 

fteOEPTION a DINNER INVITATtON8^ 

VISITING CARDS, 

MENUS AND PRfKlRAMPMCS, 

UNION SQUARE, 

36 CAST rOl>RTCCNTH ■TRKCT. 

NEW YORK. 



[ahuarv 15, 1) 
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— Sftxoo A Co., Loodoo. will [luMiKli in Uarch an Rnglisb edi- 
^oa of Tilix m^uaatffa " Japoo Pratique." an ezptaiuUioB of the 
JftpwMM modM of working io wood. metaJ. laoqoer. poreelalo, 
and ataffs, accoraiuLnit^) by mote than a hundred dMlgns. 

— KacffiillAD ft Uo. aoDounc^ f')r «u-ljr pobllcatioo a new toI- 
nme o( tbo Librar; o* Philosophy, entitled "The Philosophy of 
Atjstbet !<:»." by Bernacd Bo«aaqo«(, A. M. , author of " L/ogic ; or, 
the MorplioloRy of EnowledKe," and traoBlator o( Lolxe'a " Syetetn 
o< Philosophy." 

— LfOngmana, Green, & Co. annuuncie a n«w edttion of " A 
Haod-bfwk of Florida,*^ by Chnrlnt Ledyard Norton. 

— Tbe opccioK article of tbe February Popular Science JVonfAiy 
will be on "P(TMiial Liberty." by Edward Atkiuaoa aad Edwaid 
T. Cabot. It boan L-biefly on tbo labor qneBlion, giving tbe r^ 

ioteflf an i?xbauiiitv<! cxsmiimticm of tbe decimous of ibv oourla 
eoDcandng restrictions on hour! and modes of lalxir. re^Uiitton of 



the metljod of paymAot, etc Tbr p<Atery articles In the iodaatrtal 
aerlra will be followed by two on aoothi^r attractire suhjret — tbe 
making of mmlcal Inttraniciits, by Daniel Spillane. The Ant of 
theae, to appear in February, ia devot«d to "Tb» PtaiMvFon*. " 
It dcecribea the precarsora of this iostrument, and reoounta lh« 
aleps of improvement by which thia ootintry has reached ita prevent 
high position in the piano oianufnciure. Th^articlo » lllurtratcd. 
Pl:«»tdent David Rlnrr Jonlan of Stanford Univemity will Imre ao 
account of how ttxf hot-fprings and tarA-cliffii of tlie YellowstODe 
Pnrk were formed, and what advenliiriM havv hefaUen the flooy 
iofaabitanlBof its lahm and etreoaifl. The article is called "The 
Story of a StreoKc Land," and it will be tlluslnted wlih aeTenl 
fuil-psKe and ttBtaller viewv, " Urban Populotioo" ia tba subject 
of tl>e fourth of the Lewoos from tba Caoaus, b; Hoo. Carroll D. 
Wright, n Bbowa jiut how much ground there la for the current 
apprelienision in regard to tbe increaae of tbe dum population of 
cities. Thifl paper kIho will appear in the February namber. 



mc 



Imkh Afii] Phs|iliiitc. 

A most excellent and agree* 
able tonic and appetizer. It 
nourishes and invigorates the 
tired brain and body, imparts re* 
newed energy and vitality, and 
enlivens the functions. 

Dr. EpniAiK Batimaii, CedAnrille, N. J., 
•aya: 

"1 1mt0 used it for aereral yKan, not only 
io my practiirv, bat In my own individual 
eaae, and consider it under all clrctiraataacM 
one of the best nerve tonics that we poeB««s, 
Foruratal exhaiutitin or overwork it |[>vm 
renewed strength and vigor to the entiri^ 
sy«t«m." 

Descriptive pamphlet free. 
~ RMnTwd ChfoltaJ Worki, fmi^aet, R. I. 



Beware of Sabatitntes and Imitatioas. 

CArTlON.-Be sure Ibe word <*llor*- 
rord*»» !• «H me label. All atbera are 
■partoaa. HareraeldtMkalk. 



THE AMERICAN RACE: 

By DANIEL G. BRINTON, M.D. 

" Tbe tM)ok la ea* a( luiiMi*] IntAtMit and vmlne." — 
l»ttr Oefam. 

" Oi. Duii-I Q Oriuton «rit« u tlu >«kna«l«d(*d 
ftatlM>Htj' f-t tbr uabittct."-^ P^ladtlpkia Ptts». 

"Till- *(iik vUl be of geniikiM) ralap Ui *11 who 
<rlab to know tti* mbatuice of vKat twa bcD foaikd 
oat ktmat tbolndlfMuMa aBM<ricw» "— Wstttr*. 

" A maattiTlr illactnaJoa, ■4>d an viaampU rd tie 
■uccBaaTuI i>(1ii(iatlofl of Ibe povvraof obHrrratloo." 
—mUultipkia Ltdf/fr. 



R. D. C. &ODGBS, m Broadwaj, K. T. 



ESTERBROOK'S 
STEEL PENS. 

Of SVPESIOR AND STAHDARD QUALITY. 

Leading Nos.: 048,14,130, 135. 339. 333 

For Smlr fry all Hlaltott^ra. 

THE UTIRIIOH STtll HN II., 

W»rka: OamAca. V.J. -J* John n%.. Krw rarh. 



THC CHCAPEST ANO BEiT 



fHoTo£yGl?AVllVc(p- 

. 67 PARK PLACE. NEW YORK 



ppn 



Panvcaal CalMdar. — Tkila 

imT apfittcMtai of Ite lUdc-nitt 



njE-RULE 

t nniu:|it« sh^vi.inaaiBttaBi ■ntkoai *<Mjy ot <al 



IJ I hi \>ar 1 KUihaaadof fli— ._fa»pjt^i' ci«. 

*^ JBoai-naiui n. «; u>iTiTTi fwa, vn tai. 



UAHDBOOK OF lEmROLOGICAl TABLES. 

Bt Aaer. Poor. H. A. Bazkc. 
137 pp. 8°. 

Profeaaor Waldo *ayat " I beariily racom- 
raead Ifaam to all wurksra in ni«l«orolog]r, 
and do not ave bow any of our Aniericaa 
meteorologina can afford to be wiilioat a 
copy.- 

rrofeeaor Symona of London aaya : ' ' Thvy 
are nociuaaticmably ralnable helpa, whioh 
mnat be kept handy, and replaced when 
worn out.*' 



l^. C. HODGES, m Br oadway, iei Tort. 

POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

For ux tn CoHtffn aad Nomal Stfewb. PHe« fO ecat* 
Seal f n« by pat by 

N. D C. MOIMiBB, 8T4 Brnadwar, N. T. 

milCDlIC Cuiixrr ttt^c'taajia. Coixccnova 
nintllnLd. KOH Iluivpira AsAi-TBts, 

LarKMt and OOMl stock IB V. 6. lUOpp. lUa«tiat«d 
Catalofua. paperbcMuKl. Uc.; «lotb boiiMd. ttte. 
am. L. 8N0LISH a CO. MlaBnliMlna. 

Hfpne^ to 731 k T8B Bmadi*aT> I've Totft 

PATENTS 

F(irl.NVK.VTO£8. «)-p«((i> UOOE PIIKE. Addreaa 
W.T.FltzgBrald. Aitomejal LaT.Waahlngioo, D.C, 



O/d and Rare Books. 



B 



ACX mm BBftS a»r| tviapUu *«t« ol IcMtiu Us«- 

ai^Mt. smu, i^. AH. UAO. BxtnunioL 

Scbaban* N V 



DO YOD INTEND TO BDILD? 



iTW 



'^rrf^i^ 






Itvea IMaod to build. It win baaaitMakanot luaand (ot*Hie>J!tlRB,K LOW'COAT 
HSOSBSf** now arrao«ed tn IhrM) rotwnea. la tbeoi yau wilt flail perap«cliT« *lsws, 
Ooor plana, ilHaortpilooa, and MtlmaKa oT cost tot lOft laatrfnl. «VW d*alK«» tax 
koaaea. Tbey also flv« pclcM for faaspifie Worttar Plaa*. tNMls. aad HpMilfloatloaa, 
wttioh «nsbl«i jnu t« build M'llliowi drlaya, mlatakea *r ^aarrvla wIlli your balld- 
H. aad wbl«l) any •■!« ran niitloraland. VoL I, ooaiabH S «op7TlKbt«d dMlns aI 
bouae«.eoatlnBl>«iww>n|eaiiiMl tlK» V<>i II, ouolalaa W ouev rtcbwd AmUhs^ tlMO to 
fWDO. Vol. in. conuJni V. c-oi,, rtirhted dealgaa. SaBO to Him. Fttee, t^ awll. tl.OO 
»arb, or 93.00 for Dip b4-(. 

"f'UI.UKI.«l. MIII..SFK,)' a ri>t«ne •bowtac Panfwetlvea aad near Plan* of 
biMiwn Ai-!*t\f.r\\ ta i>if< ItrimlEkliU hitIv pf tbe ColoDial Ai«bltvelarw, and baTlD« all modern 
arranBFOi>>nis ti>r comfort. Tiicp. 99, UO. 

*'PlrTirHS»<t( KltOrsKMPOR PftRRIIT AND SHOBK»i-Thls sbaw 
PerapM^TCa and Floor Plana o( orw di«iin>s (or Buannfr OoltBC«a, whl«b uo romaatio 
•etnwiiiBnt. aod r.baap. Pn«ia, tliOU^ hf ntall.) 

N;d. C, bodges, 874 Broadway, Hei York, 
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iPact and Theory Papers 

!l. THE SUPPRESSION OF CON- 
SUH[*TiON. Br UooriiT v. l[Aiini.KrQ9i. M.D. 
If. «o. 
"n« IBMtlr»«l>lA ImporuukCA «( ibesntilAcl, ue 

■ cmllMilOS of Ibe auUtur, auil the uotaIIj ut hia work, 
klloonMiM>tAr«Bil*r \bt lltu* tr»aiMi> wortbr oi 

Dr. BftHkblfllon'" K^ '>>'•" "•'''I wtHt lliAr» «»r« man 
tuoli works"— I; ' run iwilr Adt^rtUrr. 

■• Tbo moaofrf <cliiv li> bivIo. Mtmlkrli 

Buil W«U wantaf - . -. . .. >^oual<l«rBUju. li U d^ 

voUor tMi»10*l*S|tfWMilnci».«)iacikD l>A«MUTr««d 
IIU4 dlgMtvO."— PAiii-mil<7ufiVHJ £>-i>. 

It. THE SOCIETY AND THE " FAD.' 

fi* Arri^ETC^ MonOkX. Rag. li°. 80 co^u 

"llr. Mofftui taoiida a movIMs nuit inienwtlns 

■JdroM uputi H lesl turoUlKMl bf » ia<iil^n<.-a from 

■ lomic iMloit' nacutne : uKmvljr. * Bniwuluc and 

ItMWD Bie Llip oolj' rwatlj ilrAmatlc >uiIi(>tb of lb«lr 

III. PROTOPLASM AND LIFE. By 

C. F. <?<>x. It*. TlcMW. 

"To ti« comm»D4«<l lo tboM wtM Ut uot mieclal' 

ItM.""— Cfcrirfion Union. 

■* PbrsldauB Will •ii]o)r U)«ir rflaillnjt. aiHl Rml h> 
lliaiu much tood for Ukouxbt.''— 5f. LaiiU .\lf4Uvtl 
una SurgS foi JoMmni, 

" Mr- iloa feirl«*rii Iba hUtorjr of bl* *TiIi]acl wtlli 
Loowledce asd abUI."— 'tf>^i« Ciurt. 

" It ■■ o( vKirvmv luiitT^*t."~ilrdirol An*- 

■* WMtHretACantnipenVM!.''— fadirtua .Vetlica 

"AnlnVMWMM WKl popular OiCfOuat or tha ceu- 
tieuclsfl ol modam bl«kqitcal tboagnt."— FwpuUir 
Srirnn XfVt, 
''All liitM«at*d In UolofioaJ iiaanilooavlll OM 
I tktMotik t»»eratXlaf."~nanhaceiiUf:il Knt. 

'■ TtiOBBtb»rdlH)laTa a vvrTenmprabi'nalrof raat> 
I cvT hla ■ubjeci."— /"uNff Oittnion. 

"Dawrvaa iba att«Dilou of studcou ot natural 
Ml«ac t.""— Critic. 

IV. THE CUEROKEES IN PRE-CO 
LUHBIANTlMSa. Br CvarSTHOv^ I'^'. II 
Xtt.Ttotam baa alr«ailv prcBUtod to ibt public 

*tini« r«aMBB for tMllerluc titft (;tt»ruk(MW mre 
iacuu(l'tiuli<l#rs. Ititt addlilunal ev)4«uc<« twarlDB 
on Uie»ulJlr^tbiw b«ennbtaliMd. A mure i^aretul 
etudrc'I ibpDMawM* trai4lil(Mir««p<K!ttnaUi«Tfil- 
lof rl aatl»n«« blm thai we bftr« Ui tbe Bmtk Kuoord 
iwaiam oiuiBUUMif i^ooi mat uu>r w«r« Cbaro- 
koea. tlo ihli'Ka Iba nonnda «nnbl« ua to iraea bach 
tbair llii« ul uilgratlgu avmi bayoDd tb«lr raaldatc* 
Ui Ofalo to ili'j waalani bank of tfae Hlaalaiilptii. Tli* 
ottjeci la U>or«fvra tbreefoid: I. An llltiM aitao of 
Iba r»T«r*e nifUMMl Ot daallac wllb ptvblatndc mib- 
iccu; t. )i]«rJiwial proof thai aome ct trio Indlaiu 
K«re uMMind-lKitldarK S. Aaiudrof aalusl^iTlbala 
tfasUCbtol iba mouaa i«ailmou]r. Thie vaiK will b« 
Ml Inportaut eontrlbntkni lo iha Iltarature of iba 
Cotannaa <llaw*«-r 'Kton vui doubUaba appear 
durltif tb« «vnliic twA jf ai'». 

"ATalaablaoutiiriuu luu lo ui« quaailob, 'Who 
ware Ui« mouoA-bulldnr* T ' "—Ketr York TImri. 

"Vrotfm<it Vjtu* ThoDUM iiDdvnaKn to invje 
back iba oTidODCMa of a fltorlc ladlaa Iriba Iota tb? 
prebtaioncornound-buiidiaff as*,"— J^r. i'. Sua, 

" An Intotealluj i«por."— C>lrt«ffaa VnioH. 

V. THE TORNADO. Bj H. A. Haiek. 
lie. fl. 

"Tballitlabvok U cxuramaij wtareaUaff. "—£<•* 
ion Tminrtipt. 

'■A book «Dl«b wUl Bud manr nadors. Tfcc 
obaptar ua 'Tornado laanraocn' U of tntarnH to 
all pi«P«rty-boMer« lu Uie ioraaduaiatm>.''-iJ.Mfo>. 
irrralS 

•• *Tba Tornado' la a poimlar trvatliw oaafl tmpor- 
■>Dt prurtacp iaI m»tciiro\Ogj. lu Wbtch Kclancv, tlia 
aattior, froleaaor Haseu ot tbo l'uliu4 ttiaiae Hliasl 
SsrvlcQ, mar bo rofardod aa an oiporL" -PhitatUU 

VI. TIME-RELATIONS OF MENTAL 
PHEMOMENA. Br JOKKl-fl Jikthow ir-. 90c. 
" All iiadmiB of payc4u)lo«T will flud tbe book lull 

of Inlaraatloc taola. Prof««ur ilaalraw'a good ijual- 
Itian aa a tbluKar and at a wrtivr ar« too iiati m4 
too wtdalj kooirn to r«(iuLr« cocumanl."— /^tifit 
Opinion. 
"A Dwaful work lor parcbulugUla— a* w«ll aa ib* 

Snarai ro«d«r-by aaninc lorui in brtet and aaaUy 
WUIalbtB form tbm pnwsnl Plata of koowtadK* lo 
racard lA iba time roqatred for iba partormaniM ol 
meutal atia.''— r*' C'n'ir. 

VII. HOUSEHOLD HYGIENE. By 
MaaT T*viJ3K lii*!>xi.u H". Ticentm. 
"Aaaaalble t)rocbur«.~'~Ar«oA'fvit A'n^lr. 

•^PrwUonl aniJ .Bnilbte ■"-/'BHi'r (.ipinion. 

"TbBMtrlceaiMl oacaUaai lotoriiKitiou wbtcb It 
«ontalii* are toraDlgr ami lute1llEt>iiilT rtprraMMl.'*— 
llnittrH JJ^fml and Surgical Ji,\iiriol. 

'■ Trai'UcaJ ttaii tAa>iAj wt^^^oa.^^■^Sj^ritt1tfi'l•l Sr- 

''Tbo l)Mt liiui>ofTa(>li aa boiDO lir|le[i«."— S< 
fjOttli Ofo6r-/Mm«raf. 

In PT<t'<*'^tiai: 
VIIL THE FIRST YEAR OP CHILD- 

HOOD. BjrJ.MAaK BaLUWik. 

t D. C. BODGES, 874 Brondffa;, Rev TorL 



SPRING iOTTONS. 

AndersoD's Zephyrs, i 
Printed Mulls, 

EinlilaiiilPnDleflNaiiirts, 

Figured Crepes, i 
Stripe and Plaiu Batiste. 



[Vol. XIX. 

THE 



Atficaii Bell Ideploiie 

COMPANY. 

9S MILK ST, BOSTOS, MASS. 



NEW ¥OBIfc. 



TIiIa Coinpnii.v owtiK llii> Letters 
ral«>iit Bi-auttMl to .-VlexHUilt^r <ira- 
linin Bell. March 7th, 1H70, No. 
174. 4Uo, niKt .laiiuarr »», lliT7, 
Xii. IMt.7««7. 

Tlio Trfiii»nil8<)lon oT Sp<>ecli hy 
ail knnnu rt>rni!> of KMX'TKIC 
KFKAKINCJ TI^ILKIMIONKS iu- 
Irin^ett Ihf rlf^lit ftt^curetl In tlii9,|j 
( 4iiii|>na,Y l>.vi)ii* alMi%'r ptilfiilH, uiid^ 
rf^iiiUTRencli IniliThliinl iisf^rofUrl- 
ot>h(iti«ti( nut riiriiiKhfd >>>' It or Uh 
lict-U'iueH, re-.>!H>uHil*h' llir ottcli uii- 
liinTiil tLie, II IK I all I he eouKe^ 
qiU'iit'Mi IhRrooI nnil liable to suit 
tliiTcfor. 



Price, $20 to $30- According to size. 

Tb« l>at«nt Li^htalnK Dis|>ell»r h a coDc)ue> 
tor ■f>etTialI,v da^iirue<l la (ItmpnU) thf micr^ 
n( n liKhtnin^ ili^phar^, — to pr«7Pnt ita 
doibi! barm.— placiuff eoni«lltiu(c in its path 
uiHJti w-liicb )t» utt|moiiy Tor oauving ilamaf:« 
iDBV lu* rX)>i>Di)pil. 

No r«conlo<l t«ii« at U%htninn stroke hna 
yttt bniMi riter] nKminid llwi prinri(<le of tha 
DiMpellpr. Ho liLT MS known, tba diuipation 
of a conductor lioa iovaribbly prntvcUNl unilttr 
tho miKlitioni oiiiployml. 

Corra»l>oi»deBcc soiiciUMJ. 

AGENTS WANTED 



ffew Mathod 0/ Protecting Property 
JANUARY from Lightning. 

DRESS GOODS SALE. The Liglilning Dispeller. 

We bogin lo- day our regular afler-holiday 
sale in Ihe Dress Gauds Oeparlment. 

An ImmensB variety of Plaids of Scotch, 
French, am) Enfltish make, in both gay aad 
subdued colorings— prices rciluced ons-balf. 

Many cxcftllent valves in stylish ChevJats 
and Tailor Suitings, Double Rib Diagonals, 
etc. 

Reductions, also, in pricts Of Caahmerea, 
Serges, aad other Plain Goods-Bargains at 
evary counter. 

For early Spring we have openeil several 
new lines of attractive mlxtnres. 52 inches 
wide. $ 1 .00 and $ 1 .25 per yard. 

James McCreery & Co. 

'bKUAUWAV A: I llh hTRIlET. 
XEW lORK. 

LINENS. 

Art Rmbroidvrj Lioena, Linen* for the 
Bid mam. Dining-room, or Kiicben, in 
Urge awortiucpl. 

Linen Goods liavo been our specialty Ivj 
iivarly (orij jeatv, aiid there ia no de«irahl<- 
linen article or fabric wliicb may not he 
tuuod lu our stock. 

We glacily send sanplu of Booh of our 
Kooda as can be aamplod. To get somo 
idea ol the range of goods we keep, write 
for cauioj-uv. 

James McCutcheonS Co,, 

THE LINEN STORE, 

64 & fiC Vest •J3ii St., New York. 



Tbe AmerteaB LigbtDing ProlectiOD CompaDy, 

United Banii Bu>l4}ing, tioux City, Iowa. 



A TEMPORARY BIMDER 

f>» ScitHtt if DOW ready, and will be mailed 
postpaid ofi receipt of 7$ caota. 

1 111* binder iiuronn.ihnblvand 
(ttEaEt. haa (ill tjdt-tllt*. aad at- 
lnv> rKei>^eniiij of thr p^ig*!^ per* 
fcotli flat. Any nanlKt can b« 
uien (Ml or r«plj>c«l wiihooi dia- 
lutbinE ilic Dihrr*. SK'I ili* paprn 
■re nnt BiBiiiated lor iiib>n)ueat 

ComaiKiit binilina. I'ilrd tn lliit 
Liidrr, Sfienctti aTvayiCDBveaMiiE 
Idi irl<Tt<n:i;. 
^^^__ 1 cnporarv banilen rl ihc una 

RuJilQ <lf>i:ri[.iiiin >iui wilW)! »ilc title, la 
tWIVM Ai arij |,ippr or [miodical of ordt- 
■uiy >in , « iM W m»ttO P'dtpaKl 'in tccfiiM of price mt 
iwtD \i<\--<r. Id gni«ui(, be *arv lo s"e lb« ■»>■« «( 
lufKi Ot ixiiudiiul Rod Myk of binder. 

Vto i«lKtKBlOw-cUib.|«.s<»;lu(liet, aa.So. 

«• *" 14 " " 6o " M- 

i« •• ir " ** »J " I oa. 

ij ■• If " " too ■' ■.•]. 

N. D. C. HODGES. Publisher, 

B7f Broidwajr, Kcw York. 
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"DIVINE nEAUNO."' 

About tirtnty years ago a half educated Irifler fmm Qer- 
many, babbling-, as tbpy all do iion-, a truvcsly or undigested 
''metaphysical philosophy'' dUplayed in a nimbus of re- 
ligioot csal. coDcerniag whom tbo mo6i iujurioua roporta 
were circulated and hitv-e never been coutradicted — lh\» 
man became the apuntlc of a lar|^ rallovriDg. and the worthy 
founder or l)io moHt (lOloriotiH of ibe "schools" spwwniu^ 
ever since in the shullow waters of "Chriidian Brience," and 
there i» of late a pitiful increase of faith, particularly on the 
part of religious people, in the prayers, promises and neglect 
of theee healers, until cancer, diphtheria, and typhoid are 
left without challenge or remorse in the control of " Divine 
Healera," "Christian Scientists." " Palth " and "Mind 
Cvrers," and " inspired " persons in all garbs, who adverluo 
Tariously, while each calls all otfacre " quack." 

Here is a " philosophy " which litcralty insists that ther« 
is neither pain nor disease ;* cancer is an imagination. How 
patient, after all, are our legislators I 

Serioua argument agaiDst the hypocritical nonsens* of 
these parasites in the medical profession would hardly have 
seemed called for, — so silly is the silliness, so crazy the 
craie, — were it not true that their influence is widely nod 
perniciously felt. A» keen an obaerrerasMr. Edward Eggle- 
bIod has thought the sUtus of "Christian Science " so neri- 
oas an evil that his lant work. " The Faith Doct'^r." is a slroug 
iodiclDient of ils murderous counsels. 

Popularity is easily gained, for the dead tell nu talcs. 
Christian Science murmurs its experimental prayer over the 
sick aa material, while Itt) triumphal niamh leathers a noisy 
ovation from tht* itm(t;imitir«>, the neurotic, llu^ conviiltrsciug, 
Bud from certain tturgiral cas««>. sttfT-jntnted, rheumatic, or 
weak, and simply ureding rvaHXuruiice to lukv up hedn and 
walk. From New Kngland to the extreme West, towns and 
communities swarm with the new *' pmctttionerB." "The 
number of these regularly graduated cannot be acoumtely 
etlimated, but tbey are numbered by the thousand. Within 
the limitn of one school there are about thirty organized 
churches, and also one hundred and twenty societies which 
maintain regular services.'' ' 

Numerous periodicals make their appeal lu such priestly 
TestmenlA aa have.neTer been a&sumed hy Ayer't Almatuxc 
or the most plausible of the Qutdea to Health. Twenty- 
ibree iostitutm. scteatiflc and uetaphysical. are advertised 
in one periodical.* 

Here who<^ver listens becomes a titled practiliouer (C.S.) 
and ia "inspired,*' however brief the ooune of instruction. 
"There are about Hfty dispensaries and roadiug-rooma, and 

■ A punlon of IbU p«p«r wm puultabe<l Id BmIob Truitonpt, liec. CI, Wl, 
taa ivpir taft«oatniunk?ai1iiu. Buakiu Trwi^erlpt, Not. T, rsTorlDg Dlvlu* Hoal- 
InX •■ ** Uia more vice Item wAr, " 

' " (Mmw u<1 nMltti," t^ \v*, iiXP, «l. tiw. - You MT ft imU !■ tsflansd 
«ad iMlBfitl. bni tfeu la ImpoMibUt " mi). " UHUmniUbin, Mbvratoa. feSQkor- 
ttwi« Mill dMompMitlaD *r* but ibDusbi*. bellofa " itBB), 

■ ittnetlnu BpccUttor, Die, IMI. 

* ClulaQaB Sal«nc« Jouni«l, Jan., VKi. 



a. rapidly increasing literature for Christian Scietice; one of 
the other schooln. Itfiud Cure, hns also a large nnmber of 
organizations nimilar in churacler," * 

Reputable physicians occasionally yield to the importuni- 
ties of patients, or the specious arguirent from the o^umed 
sla.ndpoint of religion, and endorse the practioo of Faith 
Cure, wholly or in part Given an inch, an ell Is taken, 
and the fanatical stAlement has already been made that there 
exists nu oppnaition to Divine Heuliug on the part of medi- 
cal men." 

Tet every veracioiis medical article and auUientic report 
written during the past decade to Khuw the servive uf air, 
diet, exercise, baths, or medication, is the enlightened pmtea 
of science, i.e., of conflrmcd and rcrihed experience, in o\^ 
poailiou to aeosatiooal, hysterical, superstitious pseiido-sei- 
eiicc. 

Concession on the part of any physician to the childish 
credulity of a hygone age is atmply high treason to bts noble 
profession. A medicul man who is still conducting caae* of 
successful treatmeol should reflect upon his ingratitude to 
Alma Muter, and upon the comment which must gr«etastep 
which seems to stultify his awn professional life and eiv« 
aupport to a dangerous doss in the community. Bi> oot* 
leagues will, iaevitably, question his sincerity and ash for a 
logical defeuss. 

Religious obBervaoces have their time and place, but the 
Almighty evidently always employs means; the preachers are 
accepted agents iu matters spiritual, perhaps the doctors are 
the convenient instruments to cure disease. 

A disorder so serious, visible, establinhed, and contagious 
as diphtheria, is not to be left to faith and prayer alone. 
The writer has never seen a cure wrought by such agency; 
but he has met with several inittances where, in this disease, 
faith without works has hruught adout a most disastrous re- 
sult. Prayer accompanying unskilled attendance in child- 
bed has proved to be infanticide. 

The fact n-niaios (statistics are stubborn) that " The Prayer 
Test " submitted some years ago was unsuccessful in applica- 
tion, both here and in Englsod, and it is not now referred 
to by those who so confldenlly offered it. 

ConsumptioQ is unwisely chosen as a chief exampleof Ibe 
ho|>eless)y incurable, therefore to be abnndoned to prayer,* 
Dr. Cullis has here failed to help;' the bacteria still defy 
bis methods. But medical science accomplishes very much 
in this disease, more and more from year to year. Even the 
removal of patients to antiseptic air and a warmer climate 
completely cures iu many instances. Dr. Burnett recently re- 
ported fifty case* of advanced consumption of the lungs cured 
in England in spite of the climate, and medical authorittea 
are nearly unuuimous in promising aid at early slagM of 
phthisis. Why should we, so equipped with hooks, profes- 
sional training, experience, and a sense of responsibility 
toward our fellows, abandon the care of consumption to the 
psendo sclcntistaf 

* ASL ^wtator. Dm., latl. 

* JoorMl of lbs BTaaisllcal AlUano*. ITor. ll. vm- 

* Boton Trwucrlpt. ttor. 7; Okr. BclsiMe Joontsl. Ju„ ifm BeUme* sad 
DwlUi, p. :M. 

■ la lbs OonsanpUns' fl«m*, « Isrg* tsllb tiutltat*^ located la ', 
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It is most emphatically true. auJ to be recognized by 
every ihouglilful mind abrtast with the currents of tnodorn 
life, tbul, underQeatb all tbe enormous quackery acd folly 
of the healers, there are certain tendencies in iho movement 
which are true aud which have giveu lo it power aud iuflu- 
ence. An ioHaence early seen among: tis, and which, we 
trust, will be porpetuated as a Qnal boon to the sick, was the 
leadiug of jiopular thought, in a hanl und scepUcal lime, 
inlu a wore spiritual conreplinn of ditieane. Rightly applied, 
and by edii('ate<l jier^tnt, such forces id nature as nu'SUK'rism 
(hitherto misapplied), and the still questionable hypnotJBm, 
seem declined to be of iueetiinable serrice iu the Ireatnicnt 
fif all sickness, moat obviously in disturbances of the nervous 
systvtii. 

Happily. 

"1%» qaalitiM bhataootbe and heal and bleu 
j&re 3c«u«red at the feet of mi^n like Aowent." 

There are men and women everywhere who forj^ct fear 
and self aud give out their beautiful life to lliemclf. Noin- 
tel lig*nt pliy»lcian now neglect* the nii»ntal, even the jaychic 
slates of hi» patients. Subtle ififtii and powers are seen iu 
the highest, or iihilantliropic, type of the medical man; for- 
tuiiHle is the patient who8« doctor adds all noble ways and 
work* to his profewftODBl acqtiireiiients. Abercrombie, Big- 
elow, and ('Inrk were, temperamentally, sunshine, faith, 
patience, and hope. 

Sach ministrations are. however, biiC accessory to medical 
treatment, and should not arrogate the powers and functions 
of scienci". 

" For wiio shall chHii^s, by prayers or thnnkngivinga, 
The myntery of the cruelty of things? " 

Wben the son of Mr. Moody, the revivalist, lay sick of 
■carlet iever, Mr. Moody's daily prayer, thousands helping 
hitn in the great tabernacle, nas for the doctor's guidance. 
" May oiy hoy't douLor be directed, aud may he save my 
child ; " That doctor's altitude toward revivals was so ques 
lionablc that the boy's cure by prayer lo this partnership 
was one anKmg numerous modei-n miracles. ButtheM.D.'s 
chosen by D.I>.*h are quite apt to be unbelievers. Even 
missionaries are »bockiugly delinquent in this mailer, and 
waste no lime by employing the mongrel attaches who fol- 
low the father*, if only a iteoifer full of knowledge be at 
hand. How often has the writer seen this wise prudence 
exercised by the uii«sioii leaders of the Sandwich Islauds. 

Perohancc-. lo aid un all, a class of bouDiA he-alers or help' 
ers will at last arise whuse representative!) may not i.'alt 
themselves divine, and may not assume to cure all conta- 
gious and ortranic disease. 

I venture, finally, to apply to the mental healerB(f) words 
cf au eloquent writer directed ai;a<nt»t others accusvil of like 
delinquency: "They trust lo nature, which cannot, like an 
intelligent surgeon, bring together tlie gupiug lips of a 
wound, and by their union effect a cure: which, not know- 
ing how to lie a wounded artery, suffersa man in full health 
aud energy to bleed to death; whiclj, in order to n-move a 
kplinter from the cornea, destroys the whole eye by suppu- 
faltoii. In an affair so important an that of healing, a pro- 
fession reqiiirinu such intelligence, judgment, and skill, how 
could they blindly take the vital power for their beal in- 
structor and gnide, whilst rcftit'tive reason and nnfetlered 
judgment, those magoiBceut gifts of the Deiiy, hare been 
granted lo miin lo enable him in6uitoly to surpass its per- 
formatnces for the beneSt of niankind? " 

C. F. NicHOi-8, M.D. 



NOTES AND NEWS. 

THK niuxtmtfd American says: "It has lieen decided that 
it is neresii ity to r»end an eipedilioo to tJreenlftiiH thist year to 
rCBOUo Mr. Peary and his patty, Tlie nece^iiitr being iiftmilU'd no 
one will object to the relief ex|wditioii. But it does fewm proper 
lo recall some of the conditiona under which the original part; 
started. Mr. Peary sought, before hlH de|iartunp, to inspire the 
belief that the difficulties enrYionttre'l bj previous Aiclic explorers 
would be avoided in a large measure. In this position be was 
BUatained to some extent by the wonderful journey across Qreen- 
land performed by Dr. Fridjof Nansea. After passing the bar- 
HerH of snow and ice on the coast, he hoped to travel over Ebe 
snow plains of the interior without diOicalty on the gkier iKiu 
(•ervwl Dr. Nansen so wtll. After the expedltloa siarr..>d it was 
diDcovered that he liad taken too rosy a view of the pruspt^ct. 
His arrangements were pot 90 oomplete a^ ihey should have been ; 
so simple a matter as oblninlng the co-operation of ibe Duni)<h 
Qovemincm, and tlie o^i^tance of the otiSciitlti In Orcenlaud, had 
been overluoked. When the party that Rcootninoied him to 
Greenland relurned, grave apprehension for the safety of himself 
and bib companions was felt. And tbe feeling of apprehension 
bec-omes intensified when it is rememttered thaloneof the persun.4 
thus subjc-cted to unnecessary ri^ks of suffering, starvation, and 
perhaps death among .Arctic snow wildemew Is a woman, Mr. 
Peary's brave wife." 

— We learn from Mind that the second session of the Interna- 
tional fongrefs of Experimental Psycliology will Ik beld in Lon- 
don, 00 Tuesday. Aug. 3. \ti^i, and the three following days, un- 
der tl>e presidency of Piofe«sor Henry SidKuick. Arranfte- 
meois have already been made by which tbe main branches of 
contemporary peycholu«;ica] research will be represented. In ad- 
dition to the chief hui.'« of investigation eotuprii^ing the general 
experimental ^tady of pt^yehical phenumeua in tbe normal human 
mind, it is intended tu bring into pmminence such kindred de- 
partments of research as the neurological consideracion of the 
cerebral conditions of mootal processes: the study of tbe lower 
forms of mind in the infant, in tbe lower races of mankind, nnd 
in animalfi. tocher with the connected laws of heredity : al«o the 
patholO);y of mind ond criminology. Certain aspects of recent 
hypnotic research will also be discuwed, and reporu will l>e given 
in of tike result^ of the csi'nsns of hslbn^iuntions wliieb it was de- 
cided to cairy out at the ftnit setuiun of the i^tngreas (Purls, 1889). 
Among IhcMw who btve already promised (o lake pnri in the pro- 
ceedings of the coDgress may be named the foUon-in^t: Pn>fe»eot 
Bvaunis, Monsieur A. Ltinet, Professor Pierre Janet, Professor Tb, 
Ribot, and Professor llichet (France); l*rcife)»sor LombroHo (Italy): 
Dr. Qolddcbeider, Dr. Uuko M&nsterberK. Professor O. E. MQIIer. 
Pfofeseor W. Preyer. ond Dr. Baron von Schrenk-NotzinB (Qer- 
mony); Professwr Alfred Lebmanu (Denmark t; Professor N. 
Orote and Profe^or K. Lange (Russia); Dr. Donaldson. Proft^ssor 
W. James, and Professor Stanley Hall (United States of ,\meriea); 
and Prnfc««or V. Horaley, Dr. Ch. Ucrcier, and Dr. Q. J. Roiaanes ■ 
(England). It is also hoped that Dr. A. Bain. Professor E. Her- ■ 
ing, and others, may he nble to lake part in the proceedings; and 
thai some, an Professor W. Wundt, who will not be able to attend ■ 
the congreM, may send papers. As » specimen of tbe work that I 
nil) be done it may be said tbnt Professor Bc-aunis will deal with 
PsychologicRl IJuestioiiiug; Monsieur Bioet with st>me aspect of 
The Psychology of Insects; Dr. Doaaldnon with Launt Bridgmao; 
Profeaior Stanley Hall with Recent Researches iu the Psychology 
of the Skiu; Profe'<sor Horsley with The Dii;irw uf I/jvulizution of 
Movements aud Correlative Sentmtiuns: Prufessur Pierre Janet 
with LuBS of Volitionul Power; IVifeeeor N. Lange with Some 
Experiments and Theories cuoceming the As&ueiatiun of Ideas ; 
Frofesaor Lombroeo with The Sensibility of Women. Xurmal, Tn- 
sonc. and Criminal; Dr. MQniiterberg with Complex Feelings of 
Pleasure and Pain ; nnd Profeffior Richet with Tbe Future of Psy ' 
ohology. A committee of reception haf been formed, which in- 
cludes, among others, tbe following nnmes: Dr. A. Bshi, Dr. D. 
Ferrier, Mr. F. Galton, Dr. Shadworth Hodgw>n, Professor V. 
Horslev. Dr. llughling^ Jackwn. Dr. Charles Mercler, Professor 
Croom Robertson, Dr. Q. J. Romanes. Mr. Uerhert Spencer, Mr. 
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O. F. Stout. Dr. J. Ward, and Dr. de Walt«vilk. The fee for 
atUndance at the con((r«» la ten sbilliDg*. ArnmiBiciimils will 
be made for tbe accommudatlou ot forvUia mcoibvrs i>f tbv cpq- 
I (msBt B modente expense. CotomuiiicatiutiE areiovittMl. n-hich 
•tumid be wnl to one of Ibe honorary secr^turies (F. W. H. Myers. 
i I^ckbamptoo HoUM. CamhridKi?: or Jamea Siillf, EnRt Heath 
I Boad, Hain[»t«Ad. London, N.W.)not Inter than tha end of June, 
I and aa murb eflrlicr than that dat« a» poeaible. The rommanlca- 
I tlon ahould be aocompanlcd hy a prfeU of its contents for lbs use 
L of meoiban. 

1° 



— In a reorot aomber of tbe Revue Mhlicale de la Suiaae /£»• 
mande, 1>r. Clmndjean ban related a cnae of very great interest. It 
ii»tbatof Bioanol ihirlV'four, wbo, with tlwexceptiooof an attack 
of soniDamliafism «l lh«i a^e of eight — an attack in which \w liad 
walked into hi# father's bedroom and ooogralalated him on being 
elected king of Italy — had been previoiwlj beallhy. Towards 
Ibe ead of Jaouary, lf)0O, be began to suffer from nightmare and 
depreaeioQ, without apparent cause, but he bad no headache or 
vomiting. This condition persisted for two n-eeks. Then, on 

'eb. 9. after going to bEs offi<re and working as usual, at nine 
o'clock In the morning bo took his hat, set out on foot, and ar- 
rirad at Payeme, a village Bfty kilometres distant. He had no 
rKwIlection of anything that happened froai tbe time be left bia 
office until he awoke, in the middle of the night, in an inn at 
Payerne. His l»ool8, he fonnd, were much worn, but his clothes 
were in good order. He pr(4ienle«) none or the usual effects of 
having passed through an epileptic paroxysm, except that he bad 
a violent headache. After this be remained as usual for seven 
moQtlw. except that be bad occasional •' atxietices." Thu". on 
ooe occasioc, while writing, he was ^^urprised tu Qnd that be had 
Conllatied at his work for au hour without any recullt'ction uf liav- 
tng doM so. The work wh^ doau perfectly, without a single 
istake. At tbe end uT the eeyen months be had another attack 
ilar to the Qrst, but lasting for two days, during which he bad 
e aboDt to different places acting in a manner which did not 
ttrike any observer as strange or peculiar, bat being all tbe time 
nneonscioDS. Five months later he had a similar, even more 
elaborate, attack, which al»o lasted for two days, and wan fol- 
lowed by headache more vinlent tlian usual. Dr. Qraudj^-an comes 
to the conclusion that this is undoulitedly a case of «pil<fptic au- 
toiiiNliMin. H« diM'H so n<>m the nntQn- of tlie attacks, from tbe 
fart that tbe man nlito «tifTvn><l from ''atisences*' of longer or 
shorter duratiou. realty attacks of pftit mat, and becanse tbe latter 
became almost totally suppteesed under ireatmvnt by the bro- 
midee. The case is an important one, and it should serve to im- 
press tbe fact once more that some criminals who profosd complete 
uocoD»cIousoess of the act or acta with which liiey are charged 
may reully bo tbe 8ub}ectj< of epileptic automatism. If tbia pa* 
tient had commilteil some crime during one of those periods of 
unconKiou.inea9. n def^'nce lo the effect that ho was the- subjeclof 
pllepsy would have been received wUh considendiile doubt, espe- 
ially as there was nothing in the nature of a severe 8t to poiut to 
the former history, but only those temporary "ab»enoeH" witb- 
[out any obvious convulsion. 

— .\t the meeting of llie Chemical Society of Washington. Jan. 
14, Profeasor H. W. "Wiley prf«ented a paper on ■■ Midzu-ame." 
The i^ample or nddzu-ame or Japanese glucose anttlynnl by Pro- 
fei^sor Wiley was brought to tbe laboratory of the .Agrl^'tillurul 
Pepar'meot by Dr. W. St, OeorRe Elliot, having been «i?nt to bim 
from Yokohamfi by Mr. J. H. Loomis. A sample of heavy oon- 
fet^tionir's gluco«e was analyzed at the same time and tbe two 
compared. Tliv chaructenstic of the midzu-aine is its high per- 
ceotage of mulio«e. nearly all of the reducing RUgar present being 
maltose. The ash of the mideu-ame contained only a tmce of 
milphatc i, no lime, no chlorium, and was strongly alkaline. The 
Bsh of tbe confectioner's glucose contained large quantities of sul* 
phnles, very tittle Hmn, and was al»o alkaline. Tbe pleasant 
flavor of tbe miiizu-nme seems to render it preferable to glucoae 
for confcclioneni' um. and Professor Wiley thought it may he 
destined to biive an important future in this respect. He referwd 
tr> its use in Japan, whrre tl has been used for mediml [>urpo»^ 
witb dialyzod iron aitd cod liver oil. Its only ailtanu^e over 



maltloe is its easy digestibility. Profesaor Wiley also 
Ibe methods of maoufacturv in Japan as giveu by Dr. J. C. BtriT'l 
and by Mr. Loomis. W. F. Ililleln-uud. In his paper on *'Zino>^ 
bearing Spring WaU-rs from Missouri," described the springs ■■ 
isBuing from a luw bluS a few miles coutb-wesi of Joplin, aod 
their chief constituent as zinc sulphate, amonnting lo tbrea 
hundred parts per million in a total weight of lem Ifaan twlca 
that amount of salts. Cadmium, lend, and copptn* were found la 
small quantity, and tbe other ooiislituents were .solpbstes of (*^-, 
eium, magiMslura. sodium, potofsium, manganese, alomlnlui 
attd iron; also caJdum carbonate, silica, and a small amount of 
•odium chloride. 

— Professor Alb«rt A. Micbelson of Clark University has beea. 
invited by tbe Intematiooal Bureau of Weigiits and Mriuium Uf 
spend tbe coming summer at tbe Bureau's laboratory ut Oreteull^j 
near Paris, for the purpose of establishing a metric etanduid i*,^ 
terms of wave tengtba of light. Of the three methods gf deter- 
mining a standard of length, the measuring a qundnmt of tlia 
earth's circumfun-Dce, the osuillatiun of a pcodulum iwdt-T given 
cooditiorte, and tbe length of light waves at a given line in llw 
spectrum, the la^it is the mo^ accurate and has tbe advantage ol 
being a cosmic rather than terrestrial ataitdard. lu his original 
paper explaining the method, Professor Uicbelson had the co>, 
operation of Professor Morley of Cleveland. Theinvitatton of th«j 
faternalional Committee has been accepted by IVofcssor Micbele 
witb the informal approval of tbe pcesideot and trustees of Clarl 
Uni^ erslty. Their foroul acttoo in granting bim leave of ab(wnc«1 
only awaits the arrival of offidal popara fmm Paris and lJerliik.( 
Tbe order for the additional new upp«ntus h«» baen plaoed wiUi 
the American Watch ami Tovl Company of Waltbam and with Mr. 
Bnmhier of Pittsburg. Tbe working drawings bava been mad^l 
by F. L. C. WardnclL Professor B. A. Gould of Cambridge. Ihaj 
well-known astranomer and American rppreecntallve of the Inte^j 
national Congress of Weighia and Measutes, writes to President 
Halloa follows: "The proposed investigation itamaguiAceotoue, 
audacious, yet already proved by ProfetAor MicheUon to be feasi-^ 
ble. The honor inuring to our country by tlm •»'lecti«m of i 
Americ-an profeiHtir to carry it out and an American ailuit for ' 
structtng sn apparatus requiring such surpatwing delicacy b on^^ 
which, I am contidenl, you will appreciate as highly as I do. It 
is my oonvicUou tliut the assent of Clark University will not only 
redound to its high honor and be gratefully recognized throughout 
tbe civilized world, but will coiHttitute an enduring title to re- 
memhranoe and full appreciation in the history of science. U 
seems to me a just source of pride that our country should ba 
called on to take the chief part, both ficienliflc and technical, ia 
such an undertaking, and I will not deny that I am considerably 
elated by it." TelegnimB from Professor Foerster at BeHm and 
Uirscb of Switzerland, president and secretary, respectively, of, 
tbe [nternational Burpnu.haTe been received, ratifying al) ar-l 
range meitts. 

— The [ndbna Academy of Science held ils annual mvating in 
the Capitol at Indianapolis. Dec. SO and 81, 1801, under the presi- 
dency of Profe^Aor O. P. Hay of Butler University. Irvinglon.Ind. 
Owing to the gr<>at number of papers entered, it was necessary, 
throughout the most of the meeting, to meet in two sections: 
Section A., zoology, botany, and geology; Section B., chemistry, 
physics, and mathematics. On We<lm-Mlny momtng and evenlnf. 
geueial sesMons were held. At the latter the pnsideDt's addtN*j 
aa *' Thi" Pre^mt State of the Tlieory of Organic Evotnlion " wa«1 
deliven?d. There were ninety-eight pajiers entered, and under 
the rulefi none wer» permitted on tbe prot;ramm« except such as 
were expected lo be read. The committee appoiuted at the sum- 
mer meeting of the Academy, at Lake XuzineuckeD, to considacj 
the ({neelion of ncience work in thu high nchuols of the. State i 
port^ that it had brought the subject to the attention of tbe i 
Board of Education, with tbe n«ult that tbe prcaidentd of Purdua'^ 
University and Tndinnn University were appointed a ooinalu 
toe to prepare a circular of instruction, to be dlstribui<.il by tli 
board la high schools and to school officers. The circular Is nearljr] 
iMuly for distribution. Tbe coTninittee appointed to secure ih« 
pawutge by Ihetegislature of an act io^cot£iCJt,vA,\S.s^MA'^-csfvsCwh. 
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that such leKiRlatloD hw) been tecurei]. Tlw followioK iwpen 
were prewolvd: Somu SuggMtions lo Teacb«n of Scicooe or 
JklBibemuttctt lu High Schools, by T. C. Vuq Nujs; Notct on Nu- 
mericnl Badic«, by C. A. Waldo; The KaQkakw> sd^ Pun; Wiiter 
forNorLh-weflleniliulianaaiKlCbicagu. t>y J. L. Campbell: Iliulogl- 
cal Surreys, by Jobo M. Coulter ; The DtMriboiion ot Tropical Ferns 
In PeniMular Ftorlds, by L. M. Codcriruoil; TJnu.'>e<l Forest Re- 
BOuroM, by StAiilpy Coulter; Preliminary Notes on the Geology of 
Dearborn Countyj Ind., hy A. J. Bigney; Jettcnoa County Cya- 
tidians. Hudson Kiver Kaestla of Jelfer^n County. Ind.. and The 
U])p»-r Limit of th& lx>^n Silurian al Madiaon, Ind., by CiMrg« 
C HuMnril; VamliuiiH in tb^ D^naniiCHl Conditiona During lb*- 
D«|io«i( uf III* Rock Bl-hIb At Bicbiiiond. Iml. (by lillf), by Juw^h 
H<x)r«>: TIm< Rrlaliua of Ibe Keokuk Oroiipe of Mod tgomtf ry County 
with the Typical Locality, and Comments on the Description of 
SpecieB, by C. S. Beachlcc; On a Dejtosit ot Verlehral* t'oeile in 
Colorado by Amos W. Butler; Topograpbiral Evidence of a Ureat 
and Sudden Otaiioutioo of the Anclcul Wat«r Supply of tbc 
Wabash River (by litle), and Souroc of Supply to Uedlal Moraines 
Probably from tbe Boltotn of the Olaciitl Chaauel (by title), by 
J. T. Campbell; Notes OQ a Kan«u Speeiia of Buckeye, by W. A. 
Eelleriuaa ; On the Oocurrent'O ot Certain WesUm Plunbi near 
Columbus'. Ohio, hj Aug. D. Selby; Prpliminarv Notes on tbe 
Qenurt II<itTman»e(;gin, hy E. M. Fiiiher; Preliminnry Prtperon the 
Flora of U^-nry County. Ind. <by title), by T. B. Redding and Mn. 
Bom Redding Mikelit; A New Microtome, by Uror^o C. Dubbard; 
Notes OD the Orgauugeny of Ihe Compositie (by litle) by G. W. 
Martin; Nnlee on Ihe Development of tbe Arcliecnnium and Fer- 
tilization in TsuK^ Canadeosifl aud Ifnu* Syl»'e*trl9, by D. M. 
Ilcrttier; StraiiifeDwelopcDeot of Stoumta up'iuCarya AlbACauvcd 
'1^ Phylloiera. by D. A. Owen: Developui>-iit of the SporanKiuni 
aud Apical Growth of Stem of Bolrycbluoi VirgiDidOum, by C. L. 
Hulumau; Tbe Flora of Mount Orizaba, by U. £. St-utou; An 
ApparaUj» for DeCermiuiat: the Periudii-'iiy of Root ProsBure, by 
H. B. Tlvimss; CoTideuFiiiun of Acutupb>>Done with Ketola by 
Means of Dilute Putoiwiuin Cyanide, Condfm-ation of Aci-ione with 
Benzoin by SIcans of Dilute Potoiwium Cyanide, and Pyr<mo and 
P,»ridone I)eriTatlvr« from Benxoyl iVcelooe, hy Alexander Smith; 
Caibonie Acid in ibe nrine, by T. C. V.-in Nuys and It. E. Lyons; 
ReatiltA "t ICfili [nations uf Cblnrine in Mineral Wotera, by Vol- 
bardi'a Method, t>y Shemun Davis; Tht> Sn^ar Ik^l in Indiana, 
and Form- of Nilrngen for Wheat, hy B. A, lluiilon; A Copper 
AninK>niumOxidi<. by P. 3. Baker; Di-twn/ylCiirhiniimine.andTbe 
Character of Well WaterB in a Thickly Populated Area, by W, A. 
Noyes; Laboratory and FieM WorkoDthePboephateof Alumina, by 
B, A. Huttloa ; R>>Geut Arcbceoloeical Discoveries In Southern Ohio. 
by WarrfU K. Moorebeii't; PliutOKrapbing'Certain Natural Ot'jectB 
vrithoui a Camera, by W. A. Eelleroian; Ri.'tH'nl Methods fof the 
DeU'rmiiuiiion of Phosphoric Add, by H A. Huinon; Tliv Dlgeeti- 
hiliiy of (lie PcnioHe Corbuhydraies (by tll]f>). iind The Action of 
Plirnyl-HvdmziD on Furf urol (by title), by W. E. Stone ; A Gniphi- 
ral Silution of Equations of Iliubt-r Degree for Initb Real and 
Imafdnary Roots, and On Some Th'^urema of Integmlions in (^ua- 
ttmionR, t.y A, S Hathaway; The fi(>clton nf the Anchor ttinr, 
hy W. V. Ilroirn ; A Notr on the Early History ot Potential Func- 
tioo«, by A. S. Hnlhavay; Some Oeomelrical PropooitioDs. by C. 
A. Waldo; Home Suj^gealed Changes in Notation, by R L. Gietn ; 
An Adjosimenl for tbe Control Magnet on a Mirror Galvanometer, 
and A Comliined Wheatatone's Uddgtt and Potentiometer, by J P. 
Naylor; Hysteresis Curve* for Milis and Other Cast Iron, by J. R 
Moore and E. M. TJnifley ; Heating of a Dielectric in a C^ondenser 
(preliminat)' note), by AlU-rt P. Carman; Si^iencuauit Ihe Colum- 
bian Exposition, hy J. L CarupUdl; Exploratiouof MouuCOrixalie. 
by J. T. Scovell; EnUimologiiin;? in Slexico, by W. S. Blatcbley; 
Distribution of Ortaln Forest Tree^ (by tille}, sud CleistOtfamy in 
Polygonium (hy title). l>y Stanley Coulter; Tbe Cactus Flora of 
Ihe South-west tby tltlej, by W. H. Evana; Metbodo Ob»er^*pd in 
Arcbieological Rea*enrch (hy title), hy Warren K Hoorehead; Tlie 
Pr*h»*torio Eart-hworks of Henrj- Cuunty. Ind. (by title), by T. B. 
Badding; A Revievr of the HuIoonotirfB. by A B. Ulrey; Same 
lilioTw to the State Flora from Putnam County, and Connect- 
ing Forms Among the Polyporoid Funei, by L. M. Underwood; 
On Let'oatefl Terrapins, Ertiy» concinna, and E. lloridana (by 



title). The Egg» and Young of Certain Snakes, and Obaervatiotn 
on the Turtles of the Genus Malochleuiyefby title), by O. P. Hay; 
The Oryllidie <>f Iniiiauu, by W, S. Blatcliley; The Outlook in the 
Warfare Aeaiost Infection (by title), by Thewlore Potter; Our 
Pri,«enl Knowledge Cunceming the Green Triton, and Tbe Proper _ 
Systematic Name nf thn Prairie Rattleraake, by O. P. Hay; Tbe ■ 
Blind Crayfliihes of Indiana, and Remark? on the Crustaceans of ^ 
Indiana, by W. P. Hay; Notes on Elaps fulvua, by A. J. Bigiiey; 
Some ObsercatioQs on Ueloderma Suspectum, by D, A. Owen; 
8ome Observations on Pbotomicro«raphy, Iiy D. W, Dennis; Dis- 
eases of the Sugar Beet Root, I>r Mitw Kathertoe E. Golden; 
Buffalo Gnata (Simdium) in Imlians and Illinois, by F. M. Web- 
Kler; The Development of the Vtriparouf Fishes of California (by 
title), and Receni Additiomt to the Icthyoloipcal Fauna of Califor- 
nia (by title), by Carl 11. EiKenmanii; Some Obdervatlous on In- 
diana I3ird9, by R. Wes McBride; On Indiana Shrews, and Notes 
on Indiana Birds, by Amos W. Butler; TLc SckK>:j of lA-pidoptera. 
by M. B. Thomas; The .^Egeria of Ceoiral Ohio, by D. S. Kellicott; 
Some ln8ect« of Tavuiauia, aud Early Published References to In- 
jurioHB ImM-cta (hy title), by F. M. Webaler; The Continuity of 
the Gcrni Plasm in Vertebrates (by title), BioloRical StationA (by 
title). The Eyes of Blind Fishes (hy title), and On Ihe Preeienre of 
an Operculum in the Asjiiedinidie (by titte), hy Carl II. Rtgen- 
mann; Notes on Indian? Aridi:ta? (dMrriplion of one new species), 
by W. S. Blatchley; Tlie Relation ol NfUcleaplasm to Cytoplasm 
in tbe Segmeollng Egg (by title), by C. H. Eigenmaan and R, L. 
Qreen ; Plant Zones of Arizona (by title), by D. T. McDou«ai; Ite- 
latioii of Available £nr.ym in tbe Seed to Growth of tbe Plaut, and 
The Potato Tuber bk u Means of Transmitting Eaergv, by J, C. 
Arthur; (iknitiibutions to « Kuowledge of ilii' Grain Toxopiera 
(Toxoptera gramiouai) (by title), by F. M, Webster. A commit- 
tee was apjminted to arran^te fur publif^hing the procee-ilinifH of Ibis 
meotiog Twenty aalve menbers were electeil. 

— The College of Physicians of Philadelpblii annoiinrcs that the 
next award of the Alraren;* prize, being tbe income for <vne year 
of the iMHitiest at the latA Seflor Alvarenga, and amounting to 
alMDut one biindml nnd eit:hty dollArn, will Iv made oik July 14. 
1803. Eismiy* inleode<l for coiiiiwtition may lie u[>on any mthject in 
medicine, anil must Iw received by tbe secretary of Ihe college on 
or l-eTore May 1, ltl9V. It i« a conditim of comfwtilion that the 
euc^essful essay or a copy of it shall remftin in possession of the 
colh'ite. 

— A complete ierirs of soundiniiii hu'« be-n laic en over the wtiole 
bed of tlie Lake of Gene: „ and a report ii< given i>i Ctwuios. ^*ul, 
X. No. 9, by tbe engineer, M. A, t>eleb«c(|uv. The length of tbe 
lake is •13 miles and its greatest breadth 8) miles. Ita area is 326 
Miusre miles, and tbe bei^bt of its surface above sea- level about 
1.S80 r<^-t. The bed of the lake i? divided int-^ twodislinct parts, 
the Gnr.it Iji he tftween Yvwro aud Villeneuve, and the Little 
Lake Ix'lwei-n Yvoire and Geneva. Tlie bottom of the Great 
Like ii) nearly level over an orMt of l7i itquare mtlcM. and lies at a 
depth of 169 fathnmn. The slo|ws are mure sudden ut Ihe eiisteni 
end, where the mountains descend more preciptuiusly to the 
wati-r, the inclination Iving 48 degreci Itelween Saint -Gingolpb 
and Bouverei, and 50 oppvwite the Caatle of Chiilon. The River 
Khoti^ tias made a deep channel, lined with dykrs, Jn tbe bnitom 
of the lake. This channel extends in a tortuous ooiir*e for a dis- 
tance o] S| miles from the mouth of tbe river. Near ita com< 
mmicement it has a depth of 190 feet, and beyond Sainl-Gingolph 
It is Ftill 90 feet deep, where the dc|jtb of the lake is 10S lathoms. 
Ilx formation in due to tbe iar>;v qiiuDtitii'* of alluvium brought 
down hy tbe Rboue, and to tbe lower teiuiK-raluru of it^ wuterf, 
which causes them tu tlufr under tbe waters of the lake. The 
Dran»e, which brings down yravcl aud stoue-. as well as mud, to 
the lake, has formed what is known as a torrential delta at its 
mouth, tn tlie form of a coae, continually advancing further and 
further into tbe like. Tbe Little Like consists uf four depressioos, 
separated hy bant of smnll deration, projecting from the points 
of Nemler. Hewery, Hi^inaacc. and Bellerive, Tbe depths of 
theae basins are 249 33)}, 930. and IM feet, respectively. At the 
liotlom of this portion of tbc lake are to be found traces of the 
[laxMgeof liie ancieitt Rhone glacier which extended to Lyons, 
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Tb« bar or SenAn, or At l«iut Hs upper stirfape, bss at one time 
formed pan of a moralDP. A hflthyoieU'i<nl msp acrompatiiea 
Um article from which thk Dole Is taken. 

— Hr. Edgar Richards, who, fnr the past foor ad a half yearv, 
bss bmi in charge of tbe ohemlca) laboratory ronaected with the 
Internal R«rentie Borraa at Woshinfrton . D.C., having ite^n pcr- 
«n)[>torily directed by his phjrelciao. Dr. F. Delafleld of thi? d(y, 
to alifrtain rrcim all work for some monttts in lh« dt^parttnent, ha« 
ht^D forced 10 retigri his position, as tbe C'omoiiMionor of Internal 
Rcrenuv refuMd to grant bim leave of absence in which to rest. 
Thus tb« goreniineol to«i!« »a rfllciriit and faithful olScer. Mr. 
Richards nils on thr 8Sd of January, by lh« " Wnra," fur tMMilh<>rri 
Europe, where he will remain foe wveral nxmlbs before returning 
to thig cwtmcrr. 

— JVom mxnv f orther aarfooe and bottom (empenttonw rvcently 
taken by CommaDder Boullon, R.N.. in Lake Huron, A. T. 
Drammood, in this moath's Hetord of Scitnce. concludes that Ibv 
a«onian Day forms a great cold water basin, somewhat isolated, 
DOC only l^ Uc phjaical iiurroundlug« but in tbe tpmjterBture of its 
water, from the central lutein of tlie lak«; Lttat the teinpetatute 
of its bottom docs not, even in numnin-. rlifo beyond about 
89.3": and that tbe flow of cold water from L'ikc Superior into 
Lake Huron is divided by tbe piMition of the iftlanda in th« St. 
Hary'B River hikI along the north (thore of I^ke Huron, a part 
flowing tn the fleotgian Ray by tbe north channel, between the 
Maoitoulio Islasda and the north shore of the Uiko, thus keeping 
up tbe supply of coU water, whilst another part itasws Ihroujgh 
the [)etour and the neij^hlxmng channels into tbe central basin of 
the lake, but instead of mingliDR there with tbe warmer waters 
from Lake Micbi^n, appears to Sow easterly nnd «<oulb-easterlT, 
forming a borri^ lu tbe easterly extoiitiou of lbe<e wanner Michi- 
iil^Hn wiiters. and cutiiiij; ofl tbe GeurKian Bay from their influvnce. 
In the same journal, Mr. Dniuimand also referu to u teriee of lew- 
peralurea taken by him during last Augunt in the Yamii>ika River, 
Provino! of Queb<.-o. In order to trace tbe extent of the hilluence 
which water lruiperaturc« have upon the ourtoundmg air. and. 
infercalially — in the case of lart;e bodie? of water — upon tbo ogri- 
culcural capobilities of tbe neigbbocing laud. The testa were not 
sufBcienlly varied as to time and place to. aa yet, warrant definite 
conclusions, but it can be said In general Urms that such rivern, 
which io winter, In the l^nailtan climate, are paved with two or 
more feet of ice, hnvi>, in Ibe early daya of Augu»>t, n tem|teratnre 
of 70" 10 77*" F. ; that the air in dirTtcoolact with tbe warm sur- 
face of the water has io that moutti its temperature raised to liom 
I« to 0" abovv Ibttt of the air dii-ectly above, but in more exjw^ed 
pu8itiout!i; and that this iucreaw of temperature, »'bJcb is g'ealtist 
at tbe point uf uuiiiaot. ia at one foot above the ^surface already to 
a ooQsiOerable cilent luet. 

— Harper &: Bruthers nnnounce a now and revi^-d editk« of 

Aalenrinh')^ valuabk* " Bomenc Dictionary," tranil^u-d by Pro 
feasor Riilierl P. Keep. Tbv prestnt revisiuu hua In'cii (H'rfurmed 
by Profeaaw Isaac Flagg of the fnivenrily of t^iforuia, whuBe 
nam« alone is n gimrantee of its excellence. Almost every Amer- 
ican Greek scholar of reputation ha.H aUo aided in the work by 
anggetilmg corrections or helpful additions, and no effort has been 
spared to adapt the Tolume perfectly to the needs of American 
aitd English students. Several Important changes of considemble 
value have also been made. They will puMi^h shortly in tlio 
Queen's Prime Ministers series " The Marquis of SaJikburr," by 
U. I). Traill. 

— A volume entitled **The Dog in lleallb and in Disease,'' by 
Dr. Wesley Mills, and published by D, Appleton Jt Co., discumes 
in detail Ibe history of ail the varieties nt do^s. their hreeiing, 
education, and general mnnngement in beahb, and treatment in 
diaeese. The book is adapted fur both the velerJuarian, Io nhoiu 
the medical care of doga is usually conDded, and the geiwral 
reader whose interest may be limited to that involved in the owner- 
ship of a single animal. The writer is prof«aanr of phy fiidogy in 
xbe faculty of Veterinary Science of SlcOiU tTnivorrfty, Montreal, 
tbe antbor of "Comparative Physiology " and other standard 



works on allied topics; and is further qualiOed for his task by the 
fact that he bos. as he states In bis preface. ** for Itae greater part 
of his life atndloi this noble animal with plearara and proAt to his 
own nature." Tbt; volume contains a large number of itlnatnk- 
ttons related to the text, and U further embellished by portraits of 
various dogs of note of many breeds. 

— Char)e» Scribner's Sons aoDDunoe that the first two volamea 
to be published in Ibe Great Educators Series will be "Aristotle, 
and tlie Ancient Educattonal Ideals," by Thomas Davidscm, and 
■' Luyols, and the Educational System of the Jesuits," by tbe Rev. 
TTiomas Hughes of Detroit College. Tbe next volume, tbe flflh, 
in the Uoiverslty Extension If anuuls tvill be "Preuoh Uteraiure," 
by H. O. EeeiM of Oxford. They have just putdisbed "Ten LVn- 
tnri« of Toilette," tranBlnU«d from- the French ol A. Rubida by 
Mrs. Cafihel Hoey, an4l uniquely illustrated in colors aiwl in black 
and white by the anthnr. The unexf^cted debiy in the publica- 
tion of Kdward Whympcr's ■* Travels Anvongrt the Great Andes 
of tbe Eqaator " has been due to Ibe unusual care and thorough- 
ness with which tbe author is revising tbe proofs before allowing 
tbe book to go to press. It is tltougbt, however, that tbe book 
will be ready for publication in a few weeks. 

— Longmans, Green, i& Co. are about to publish a new work in 
two vohioies on '*The Human Mind," by James Sully, uf which 
the author saysio a communication to Mind: "Tbe present work 
>s an expansion and further elatwration of Ibe doctrine set fortb 
in the outbot'e ■ Outlines of Psychology.' Allhoagb tbe mode of 
arrangement and of treatment will in tbe main be foaod to be 
similar, tbe book may bo described as a new and independent 
publication. It is specially Intended for those who desire a fuller 
presentment of the latest remits of psychological research than 
was poasible in a volame which aimed at being elementary and 
practical. Ilenoe moch more space has been given to (he new 
derelopmenU of ■ pliysjologicnl ' imd experimental psychology, to 
illit*lrfttton4 of psychological jH-inciple:! in the phenomena of racial 
and animal life, of inanity and lir[»iioli>ira. At ttte nam* time, 
au effort has l>een made tu illustrate tite ubM-urity and debatable 
new of many of tbe problems of the «cieni:e, and tu aid tbe reader 
in arriving at a judicial couduston on Ibew poiuts by historical 
refereDoee tu tbe main diversities of doctrine. In this way It it 
hoped that tbe treatise will find its proper place beside tbe ' Out- 
lines." '• 

— D. Appleton ic Co. will puUi»h immediately ttir third volume 
of ProfeMor J. B. McMasU-r's ■•Hiftlory uf Ibe People of tile 
Uniletl Stwteii." The second volume oluocd with the negotiatfons 
lYgnnling tbe Louisiana purcliase. In tbe new volume, which 
contaiiw ten cliii{itrni, ProteMor McSfasler begins wllb the discns- 
sitm regarding the cTMiHtitnlirmaliiy of ilie Louisiaita purchase. 
Tbe first chapter ioclutlm a cnrefnl preMntation of tb» inanoen, 
customs, aod special ebaracteri'tic-s of tlie people of New Orleans, 
and the connecti^w of the New t^milsm) leaders atid of Burr with 
the Lonihiatia question. Tbe second chapU^r treats of tbe results 
of the Louisiana purchase, tbe vonsptracy uf Aaron Lturr. bii ex* 
lietlitiun in the Ohio Valley, and hi> arrest and trial. TIk* third 
chapter h devoted to the conduct of tbe public lands from l"fi to 
the establishment of ihv Territories of IlltDola end Michigan. The 
fourth chapter, entitled "The Spread of Democracy," deacribea 
the estennion of tbe franchise, the relatiunr^ of the people and the 
judiciary, and the pre^ideflCial campaign uf ISM. Tbe fifth chap- 
ter, which baa for it6 heading the old cry of "Pree Trade and 
Sailont' 'Rights," is principally devoted to foreign relations, from 
the Uartmry_ War to tbe |sa sage of the embau>^. 'Ilie sixth chap- 
ter treats of tbe " Lmg EmlurgO," and closes with tbe inaugura- 
tion of Moditon. After a cha|>ter on subsequent events, called 
"Drifting into War," tbe author pansM for a descriptioo of tbe 
p*ogre*9 of the people since t7M, showing the change*. pollllciU, 
t-conomical. and social, the development of iuean< of commn- 
nication. the bulldiog up of manufactures, the arguments fur pro- 
tection, the rulations of ibc people to the slavery (jiieclion, and the 
Seminole War. In tbe closing chapter the author pictures tbe 
preparations for tbe War of ISIS and its disasuous opening, with 
the surrender of Hull at Detrult Tbe volume oonlains two mape. 
an Index, and an elaltoraie table of contents. 
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rORTT YEARS OF WHEAT CULTURE IN OHIO.' 

Ohio lies wilh'm ttte borders of what is known as tlie win- 
ter wbeat belt of ibe United States — a refrioo. the soil and 
climate of wttich are especially adapted to the culture nf this 
cereal. Tbe State p04M«se> two ([rest uatural arteries of 
traffic, one on its nortliem and one ou lis southern boundary, 
and before the advent of tbe milnay it was crossed b.v two 
lines of canalu, each cxteadin2 from Ibo lake on the north 
to the river on the south, and alfording outlets for its pro- 
ductions that ser%-ed a verr important function io iIh early 
history. Lyinjf. as it docs, rijrht in the gateway botwoen 
llio East and the West, it has been crotued by line after liue 
of Iho preat trnnHrontinental railways, while its rich mineral 
K'sourcee have caused the buildiuf; of tuultiludes uf other 
linett, niDoing in all direclionti, until ita territory is now 
Iravtrnted by a network of railways. wgdreKattnir wilbin the 
SUte nearly B.OUO miles of main track, besides more than 
2.000 miles of siding. 

Under such circumstflttces it is not surprisinR that the 
calture of wheat became at an early date, and has ever con- 
tinued to be, a leading branch of Ohio's agriculture, and that 
the State should not only have liberally supplied irnelf with 
bread, but buve had much to »pare. 

Rpcauseof this relative promitienee of whral culture in the 
agriculture of the State, Ute Kx|>erimeiil St«iion has made 
the Rtndy of wheat a leadin? feature of its work, and the 
statistical study now published has been undertaken primarily 
for the f)urpo!fe oT ubtaiiiing such assixtance as it might fiive 
in theoomluctof tbestatinfi'sexjierimental research, ft was 
huped that this study miftht throw auine liuht npou such 
problenis as the relative adaptability (o wheat culture of soils 
of different geologic origin and history, and the etFect of 
diirfrencesof latitude, of drainage, and the use of commercial 
ferLiliserB. and it h believed that some of the conclusions 
which it scenm lo warmol should be carefully considered by 
the fanners of large areas of the State. 

* FiviB ib0BuU«ilBoflheOhk)A(Tkall<iratKsperlKi0UtSiatloa.KoY.,iaBI. 



A glance at the geological map of Ohio shows three broad 
bands running across the Slate from north to south. Thai 
ou the east embraces the coal measures, and extends across 
nearly one third of the State; then follows a narrower strip, 
underlaid with Wavcrly rocks and bor^lennl by a narrow lielt 
of Huron Bhales, while the western half of the State lies over 
limestones. 

As the Waverly rocks areehirfly Handxtooes or calcareous 
HhaleR. thia formation would otfer a sharp contraat between 
soils of such origin and those derived from limestones, were* 
H not for the fact that, in the case of Ohio, both these for- 
matioDs are covered with a thick bed of glacial drift. "Hie 
drift, however, in considerably modified by the underlying 
rocks, and it would seem thai if there were any marked 
differences in the value for wheat culture of soils of the 
widely different character produced from these different for- 
mations it should be indicated in this cA!)e. 

Omitting the four counties in the north-western comer of 
the Btate, which overlie the outcrop of Huron shale in that 
region, 7ie. : Williams, FuUon, DeQance, and Henry; the 
Kve counties which lie on both aides of the belt of Huron 
shale, extending north and south through the State, namely: 
Erie, Crawford, Delaware, Franklin, and Pickaway, and the 
Ave counties lying immediately north of the coal region and 
ohielly over congtomerutee. namely: Lake, Geauga, Ashta- 
bnla. Summit, and Trumbull, the remaining seventy-four 
counties have bcou divided into three parallel bells, accord- 
ing lo lutitiuU, and subdivided according as they lie over 
Ibe timeslones, shales, or coal measures, malciug nine groups 
in all. 

In the northern belt are included twelve limestone coun- 
ties, vix. : Lucas, Ottawa, Wood. Sandnaky, Paulding, Put- 
nam, Hancock, Seneca, Van Wert, Allen. Hardin, and 
Wyandot; seven counties over the Waverly, viit, : I»raii>, 
Cuyahoga, Huron. Medina, Richland. Ashland, and Wayne, 
and six counties over coal, viz.: Portage, Mahoning, Stark, 
C-ohnnbiana. Holmes, and Carroll. 

In the middle belt are eleven lime«>tone couolies, vix. : 
Mercer, .-Vuglaiit*. Marion, Shelby. Logan, Union, Darke, 
Miami. Champaign. Clark, and Madison: four Waverly 
couolies, vi«, : Morrow, Knox, Licking, and Fairtleld. and 
seven coal couniio;, viz. : Coshocton, Tuscarawas, Harrison, 
JefferMjn, Muskingum, Guernsey, and Belmont. 

To the southern belt are twelve limestone counties, viz.: 
Preble, Montgomery, Greene, Payett*, Butler. Warren, 
Clinton. Highland, Hamilton, Clermont, Brown, and Adama; 
three Waverly counties, viz.: Kos«, Pik**, and ^ioto, and 
twelve coal counties, vin.: Perry. Murgan, Noble, Monroe, 
Hocking. Athens. Washington, Vinton, Meigs, Jackson. 
Gallia, and Lawrence. 

It appears that in the northern bell the counties over 
Waverly rocks hart- given a larger average yield over the 
entire forty year period nuder review than those in the same 
latitude, which arc underlaid with limestones or with the 
rocks of the coal measures, and that the rale of increase in 
yield during the post twenty years is also larger in the coun- 
ties over the Waverly. 

In the middle belt the result is just the opposite: the lime- 
stone counties show ths larger yield and the greater rate of 
increase. 

In the southern belt the limeatone counties show Ifao 
larger yield, but tbo Waverly counties show a greater rat* of 
increase. 

The counties overlying the coal measures stand below 
either of the other divisions in yield per acre io each of the 
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belte, the dilTerenca iacreasiuK iu tlie more soutlierly UU- 
tudw. In rmte of itK:n>a.v> the; atftiid bHneen the olher two 
divisioas. The toposrHphy of these billy, coal uouulies is a 
sufficieot cstiw for their lower yield, aix) is probfthly the chief 
cause, as the naoks of the coal measures comprise both lime- 
stooes and lUialea, and it i» probable Uiat the soiU (lerived 
from them ore not naturally inferior in fertility to those 
fouod ID the remainder uf Die Slate. 

Am between the soils lying over limestooes and those over 
^shales, these statistics do not yet jiisltfy aoy opiuicm refrard- 
ioR their respective adaptation to the production of wheat. 
It is probable, bowerer, that the middle and soulht^ro belts 
of couQlies afford ft more just basis of comparison between 
the two ireological formations than the northeru bell, because 
in this northern refrion the overlyioj; drift has been derived, 
to a large extent, from the rocks excavated from the lake 
bdsin, and which are both liineatonefl and shales. 

Wiitbio twenty ycar^ the area auauilly sown to wheat iu 
[Ohio has increased from an average of 1,800,000 acres during 
tbe eisrfath, to 2.500.000 acres duriui; the ninth decade. This 
aroM rpjirexenls twelve per cent of the area in fannti within 
the State, but several counties are sowing annually 18 to 20 
and even 25 per cent of their farm lands to wheat. In 1881 
a total area of 2,A0O,DO0 acres was sown, and there is no good 
reason tu doubt that with tbe continued clearing away of tbe 
forest and tbe reclamation of wa^te lands by drainage it will 
Boon be poRsihle to devote as much as 3,000,000 acres to wheal 
without infringing upon any other agricultural interest, and 
this, even though the hill eounties should reduce their acre- 
age by one-half. Such an increase, at the present rate of 
production, would represent an annual product of 40.000,000 
bushels.' 

But It is not to be supposed that Ohio farmers will rest 
content with a yield of only thirteen bushels of wheat per 
acre. The northern third of the Slate ba« increased its aver- 
age yield within forty yvars by nearly three bu!.bcl8, and the 
middle third by from one to two bushels, and it is reasonable 
to expect a siniil^ increane withiu the next forty yeare, nut- 
withstanding the fsct thiit ttie rate of production seems just 
DOW to Im at a standstill. It is to be expected that progress 
in this, as in otiior imitten!, will be more or lew spasmodic, 
and that its octual rate can only >» meaaored at long inter- 
vals; but it is nut inipustiible that tbe time may come when 
the Bveracre from the entire Stale will equal the present 
avenme uf Summit county, which means a total average pro- 
duction of about 60.000,000 bushels, or bread for twelve 
milltoD moutba. Such a yield would be far below what bas 
been attained in Great Drilain, where the average yield is 
now 28 bushels or more per acre and is steadily increasing. 
This hi(rb yield ia not due solely to the superiority of the soil 
and climate of that country, for the time bas been when the 
I average yield of Great Britain waa vary much smaller than 
ll ia at present. 

Ohio's population has increased by a little more than two 
millions since 18fi0. while the total wheat yield has increased 
by an average of mora tbau 11.000,000 bnshels per auuuui, 
compering the average of the first decade with that of the 
decwie lSfiO-0, so that production is keeping far ahead of any 
possible consumption within the l^tste. Production will 
evenliially reach a limit, while iKipuUtiou may expand iu- 
de6nit«ly, but at present rates of increaae, both of popula- 
tion and of wheat pruduction, it will probably bo several 
cenlnries before Ohio shall contain enough people to consume 
oil her wheat. 

' iBJiayjno taabtlt wvr* baneated la OMo In iBsa. 



What is true of Ohio is true to a greater or leu ejctcDt of 
the ent.rc winter wheat belt of North America. Tlie arett 1 
DOW sown Lo wheat in this re^^iun may be expanded largeljrj 
without infringing upon other produclion*, and the rate 
yield may and will be very materially increased by better' 
husbandry, includiog an intelligent use of manures and fer* 
tilLKers. and more thorough drainage. 

Let theru be jfiven a little stimulus in the shape of higher 
prioee for wheat and we shall seen rapid expansion in the 
total production in this country, while there are still unde- 
veloped regions in South America, south Africa, and Aus- 
tralia, which will eventually be made to add largely to tbej 
world's supply of breadaluffa. 

This is not said by way of discouragement. I believe that 
the future outlook for the Ohio wheat grower is eminently 1 
hopefnt one, but I do not expect to see tbe very great inct 
in price of wheat lliat )S being predicted by ocrtaiu statistical 
writers. In my judgiueut, the great opportunity for the 
Ohio wheat grower liea in increasing the yield per acre, in 
red uciitg the cost of production, and in improving the quality 
of the grain. Huvh a course will render biiu indefiendenl of 
the markpt, and then If higher prices do come he will 
doubly benefited. 

It appears from this statistical study of the wheat harvesll 
of Ohio that tbe average yield of wheal is increasing Id the 
northern and central sections of the State, while it is at a 
standstill, and standing at far too low a point for pmQt, in 
the southern and south-eaatern counties. 

It would seem that the profitable cnlture of wheat on tbe 
steep hillsides of southern Ohio is a hopeless undertaking;^ 
that the great problem before the wheat grower of the centr 
belt of counties is winter- killing, a problem which may 
partially solved by underdrainage and the intelligent use of' 
clover and manures; and that in the norllicro oouoltes cli- 
matic influences are mure generally favorable lo wheat cul- 
ture than elsewhere in the State. 

Tbe stalifttics indicate that the wheat crop* of Ohio hav4 
boen slightly Inoreaaed by the use of commercial fertiliiers,' 
but it appears that the average cost of this increase baa 
equaled its market value, and that a general improvemrnl 
in the methods of aericulture has contributed more largely lo 
the increase of Ohio's wheat crops than the uae of purcl 
fertility. 

[t would seem that tbe total area under wheat might bo 
considerably enlarged, mod at the sume time more closely re- 
stricted lo lands adapted to tillage, and that the yield per_ 
acre may be so ittcreased that the total product shall reaotaij 
double the quantity now aTinually produced. 

Cajji. E. Thorns. 



THE ANTHROPOLOGY OF EUROPE. 

'• Tbe Aolhropolosy of Europe" waa the title of a cot 
of Wturts (the Khind Ic^ctures) delivereil in Edinburgh 
October by Dr. Beddoe. ex-prestdent of the Aulhi-opologic 
Institute of Great Britain, of which we tiiid the foltowinj 
brief abstract in the Scottish Gvoyraphical Magazine: Vr.^ 
Beddoe, in his earlier lectures, dwelt chiefly oa some of tbe 
problems of anthropology, briefly on the questiun of priority 
of dolichocephalic or brachycephalic tyj»es, briefly also on 
the great Aryan question, and at greater length on that of 
the influence of environment, towiirds modifying of typea, 
to which he repeatedly referred during subsequent lectures. 
He noted the very frequent occurrence of broad, even very 
broad, xkulls in conjunclioD with very narrow onea in some 
of the earlier, if not the earliest^ " finds," a circumstance not 
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yet sufficiently explamed. He sbowed Ihat we knew very 
much more nbotit the sacccssion of races and the dclAiIs of 
«llitn>(rraphy, where these related to western Europe. <«pe- 
EiBlly to France, because thcao \taHa were inhobitj^d, owinfT 

''io tbe geologricfll conditious, earlier lliou tlic uortb-easterii 
portions of Ku rope, wliile in the easit and iioiitb-efliii ^ener- 

^■lly, and in Spain, aiitbropulufflcal science was not suffl- 
Cienlly ftdvanc-ed, or politicivl cii-ciimxtiinceA interrenf^d, and 
turcslieutors were few. With respect tutbe Aryan quecttou, 
be pronoiiuced no very decided opinion, though be spoke of 
certain doctrines on the orig^inftl hahitat an ibe Scandinavian 
and I^ithuanian heresies; au<l h« showed some inclination 
t/ivvardK that view which looks on the Galchas aa rppreiwnl- 
inir ibe aucestors of tbe IraQians and of the people who 
bmughl the Aryan languages into Eurojw, in which case 
the brachycephals of tbe eentrat mountain chaiui», the Car- 

ilMthians with the Balkans, Bohemian Mountains, tbe Alps, 
Fura, V'osges, Cevennes, etc., may be looked 00 us retaining 
much of tbe origiual Aryan blood, seeing that their physical 
chBractoribtica have a general rcsenibtuncc to those of tho 
Qalchas. He discredited the argtimeut that iM^auso the 
Aryan-sjieaking inhabitants of Europe were more numt>rous 
than those of Asia, it was much more ea»y to derive the lat- 
ter from t)ie former, the less from the grecUer, than vice 
versa, remarking that on the came principle we should de- 
rive the Rnglifih from North America and the Portuguese 
from Brazil, and that it was not alall utili!:ely tliHtalHmt the 
dawn of history, whi?a Asia was thickly and Europe com> 
paratively thinly peopliM]. the proimrlions were quite difTer- 
«Dt, e^jiecially as al that lime the Iberians were stilt uoor> 
ganisetl as lo language?, ^'ith regard to the influence of 
environment he quoted Rollmann of Basel's five types: — 

1. Long headed long-faced, the G raw row or Germanic, 
«tc., 

2. Broad-headed long faced, the Di&entis or Sannatic, 

3. Long'bcadod broadTuucd. the OroMaii^nuu. 

4. BroaJ>headed broad faced, the Turanian, 

5. Mesucepbalic bruaU faced. 

but said he thought the types too few and the limits loo ab- 
solute and precise as to figures. 

He showed the extreme divergence of viewson ibis subject 
of environment. — noting how Kollmann denied any change 
of typei), or material prugrvsslon therein, since tbe period 
when we knew anything of man in Europe, saying thai man 

j^fvas flt furanjthing when he Bml appeared liere. and that 
for the ctstablishment of permanent vurleties w« must look 
further hack, perhaps even into the Miocene age. 

On the other hand. Schaaffhauson, Rankc, and, to a less 
decided extent, perhaps Vtrchow himself, assign very great 

^importance to environment. The first indicates a large num- 
sr of [Ktinls of inferiority osoccurriogtogetbi-r or sejiaralely 
in the old dollchocephals, and l>etieves that in Germany, if 
not elsewhere, heads are grnduully growing broader with tn> 
creasing intelligence and civiliziitiou. while Bxnke thinks 
that in Bavftria, in some unexplained way, the inhabitation 

'«f muuiilain regions bats u l^mdoncr tu broaden and shorten 
the bead, and thai, where race concurs with environment, as 
as in Ibe once-slavooic hill-country of Uppir Franoonia, the 
tendency is still mure marked, as from a double influence. 
Dr. Beddoe then went briefly through the history of the suc- 
cessive expansions and '* swarmings " or miKratioDs of the 
Beveral races who hnvcsucoessively l>een active in Europe,-^ 
the Phoenicians, the Greeks, the Qallo-Kclls, Ibe Romans, 
the Germans, the Slavs, the Saracens, and the Turco-Tarlar 
tribes, and their share in modifying ract'-distrtbutioD. 



Proceeding to consider the history and ethnology of Bus- 
sia, ho slated his opinion that the Scythians, if not altogether 
Turanian, were a mixed race into which a Turanian element 
entered, and who ruled over other tribes of ditTerent descent 
from themselves. Tbe aucienl skulls had not been found or 
preserved in great nnmber, but they were almost all long, 
up to the Slavonic period, when tbey became rather broad, 
very much what they are at the present day. The Merians 
around Mtjscow were a Finnish tribe, who about the tenth or 
eleventh century were being subdued or incorporated by tho 
encroaching Muscovites, and who finally disappeared; they 
were tall and stronc. but paciQc in habits, and, though they 
had commerce with the Arab* and Bulgarians, were com- 
paratively poor, Tbe history of Russia was one of gradual 
absorption of Finnish tribes, interrtipled for a long period 
by the great invasion and domination of the Mongols of Iho 
Gtoldcn Horde. The numerous Finnish tribes seemed tohB^e 
something common iu their physiognomy, hut ditTered very 
much in their indices of head-breadth, and also to some ex> 
tent iu complexion, some having dark hair, otbon to a large 
extent fair or hrown, and some a large |ierceiilaK^ of red 
hair, e.g., the Votiaka and Voguls, who are incorrectly said 
to be all red-biiired. 

Dr. Beddoe thought tbe lllyrians pmbahly furnished the 
principal source of the black-haired folk in tbe Balkan Pe- 
ninsula ; they were also broad-headed. He entered into 
aome details as to the changes in the Greek (5|>e and the his- 
tory of the Thracittus. as well as of the colonization of Bui 
garia by the people who now beSr that name. 

With reK»nl to Scandinavia bi* quoted (he discrepant 
views of Monlelius and Aspelin. the former doubting or 
denying the arrival of any new race sine* the neolithic pe- 
riod, the laUcr tracing the true Swedes to the Rhoxalaol 
(Bed-Dieii in Fiunish), whom he supposed to have eutcred 
Sweden about the fourth or .fifth century. 

lo treating of Ocrmauy Le eulered pretty fully into the 
question of the change which appears to have taken place in 
the physique of the Bavarians and Hwabtans since the Mur- 
comanni and .Memanni occupied thene countries, quoting the 
different opinions of Von Holder and Ranko un the subject, 
and especially the inveitti{{atious of the former at Ralisbnn. 

Tn FwiDce and Belgium tbe clearcM and most conclusive 
mass of autbropoloiiical fact was supplied by the iuvestiga- 
tioDsof Vanilerhindere and Houite into the color, head-form, 
stature, etc.. of the Belgians Atinednitrn ejist and west, 
between the Flemings and Ibe Brabanters and the Walloons 
separated two races differing in languajre, color, slature, 
head-form, and length of nose, and that in the sharpest 
manner. In France Dr. Beddoe also mentioned the inqui- 
ries of Rroca and Boudin into stature, of Topinard into color, 
and of Collignon into head-form, and their remarkable re- 
sults; aud in Sp.tiii those of Don Telesforo do Aranzadi j 
Unaninno. into the pliy.<iioaI characturisiica of tlie Guipuecoan 
Busquiv. whom he believed not to be a pure race, hut a mix- 
ture of three diMinct elements In Italy be showed how the 
statureaiid Llie head-bread Lh decreased gradually from uorlhto 
south, and bow tbe IBards were probably the purest breed in 
Europe, and the be.sl representatives of the Mediterranean or 
southern race; alsj bow closely the modern seemed to re- 
semble the ancient Romans. In Brilain he selected for spe- 
cial remark Pembrokeshire and the Isle of Man, and analysed 
the indications of statum, color, and head-form tn the Manx- 
men, who were a cross-breed between the Gael and the 
Norseman in all these respects. In Scotland he selected for 
special remark tbe people of Berwickshire and of Ballaebu- 
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]i>b, showing that, thoufiU not very diMimilar iii hoad-rnrm, 
tbey were &lroDi;)y titsliDCuisbrU id culor uf liair. He ex- 
prwud bis belief in tlie presence »f » Fintiiiih or Vgrinn ele- 
ment ill tbe population of Scolland, which was aUo found 
in "Wales, and was marked aruoiig otiier chai*actcristics by ob- 
lique e;es. Tbe tberian elenient, wbicb bad doubtlens been 
■troDg aniont; tba Picis, cont.iniied tu be so iu manv parts of 
ScoUand, for example. Id Wi^towiifthire and tbe upper part 
oF Aberd«en»bire, and in a (treat par) of tbe Higblands. 

The concltidtnft pari of tbe la&t lecture was devoted to an 
apprecialinu of tbe three (or, couiiling tbe Fious, four) 
g^roal race* which now diridc Europe, of which tbe centraJ, 
Alfrine. browu. thiek-Kl. broad-beaded racv kccdu the one 
moftl likeij- to spread at the expense of it» neigbbors. The 
question of race verms euviroiimeut was also Hutntned up, 
la tbe advAiittge, on the whole, of the former. 



THE ABORIGINAL NORTH AMERICAN TEA.' 

TuEKE Vi a elirub ur small tree, a iipeeiea of holly (Ilex 
caMiin^i. ^rowine in (he Southern HtJ'tes aloug the aeacoast, 
not extending inland more than twenty or thirty miles, from 
Virginia to the Hio Grande. lU leave* and lender bmucbes 
were oace used by the aboriginal triben of tbe United States 
ID the some mauuer as the CbinGte use tea and tbe South 
Americans u»e mate. But white tbe unf; of Thea tinenfii and 
' paraguaj/eniiia still survivcH. the use of the shrub nhore 
neultoned bnft been almost abandoned by our native Indians 
and by tbe while people who onoe partially adopted it as a 
beverage. 

Tbe reason for its disuse is hard to discover, for, id corn- 
moo with tea and male, it contains caffeioe, or a similar 
alkaloid. The object of tbia paper is to cxamtoe its history, 
lo suggest its restoration to a plucc amoD^ the elimulant 
beverages, oud to inquire into its poMible economic value. 

1 hav« been able to trace its use as a berera^ hack to the 
legendary mt^i-ation of the Creek* from their st)ppo!«i>tI far 
western home lu the seacoast of the Caroliuas. Whether it 
was used by the prehistoric mound builder* is a questioQ 
[(Hhicb may not at present be solved. But s^MnearohaHtlogist 
tbe future muy Qnd iu the remains of the mound builders 
their predeoesora pitfof of its u^e among them.' 
Tbe leaves and young tender bnincbes were carefully 
picked. Tbe fresh casaioe was gathered at the linio of li»r- 
Ijveal or maturiiy of the fruits, which was their New Year. 
The New Voar began with tiie " busk," which was celebrated 
July or August, "at the beginning of the first new moon 
It which their corn became full ear<-d," wiys Adair. The 
leaves were dried in the euu or shudeund afterwards roasted, 
le priic^sA seems lo have beeu similar lo that adopted for 
Ira and coffee. The roasting wa.1 done in ovens, remains of 
which ure found in the Cherokee region, or io large hIibIIow 
pots or pans i*f earthenware, siicb as the lodian tribes made. 
These roaskni leaves were kept in baskets in a dry place 
until needled for uSe, Loudonniere (lfi6l) writes of belug 
presented with baskets filled with leaves of the cassine. 

Was it au article of commerce ? There seems lo be no 
doubt on this subject Allusions to the drinking of Ibe 
" black driok " are found, indicating its use among tribes re- 
siding at a long distance from tbe habitat of the cassine. 

La«fon (1709) writes of its being ''coIlecUnl by the savages 

of thecoastof Carolina, and from them sent to the westward 

lodiaos and sold at a considerable price." Dr. Purclier, 

> AbairMol of Bulletin Vo. 14, C. S. I>«p»rUii«oi of Afrtooltun, I>ItUIod nt 
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author of ibe " Resources of the South," aays: " The Cr«ek 
Indians used a decoction of the caisine at the opening of 
tlieir councils, ifnding to the tieacoaM for a sitppty," and 
adds that tbe coast Indians sent it to the far west tribes. How 
far its use extended northward, I cannot ascertain. Prom 
some allusions of the early French wriler«, T think it was 
used by the Natchez, and that it was sent up the Mississippi 
from ibo coast of Louisiana. Tbe ludiaus of Wisconsio, 
Illinois, and we*tward. used a decoction of willow leaves as 
a beverage, but I cannot 6nd that tbey used it in eeremontali, 
or that it was looked upon with tbe same reverence. 

It appears from the accounts of various early wrilera that 
there were ueveral raethods of preparing the black drink. 

1 1) The deooclioo made ot the fresh leaves and young 
branches. 

(3) A decnctioQ of the dried aud roasted leaves. It is 
probable that tbe leavesduringroaHliiigdevpIojiefl ncwqnali- 
lies, as tbe roasting of coffee briogs out (be aromatic odor 
due to a volatile oil. 

(3) A decoctiou which was allowed to ferment. Io IhU 
condition it became an alcoholic beverage, capable of caiis- 
iiii; considerablo iutoxicatlon, similar to tbat caused by beer 
or ale. 

The early history of the use of /tear cataine as a beverage ■ 
is lo^t in tbe darkness of prehistoric ages. Probably the 
same can be said of tea, coffee, mnt^*, aud cooua. But it is a 
singular fact tbat while all tbe latter beverages still continue 
to he used iu tbe countries where they are indigenouR. as welt 
as all over ihe '.»'orl(J, the use of cassiue is nearly extinct, as 
it is now only used occaslooally in certain important relig- 
ious ceremonies by the remoauts of tbe Creek ludiaus. and 
will disappear with them unless rescued by ebemioal re- 
search and its use revived for hygienic or economical rea- 
sons. 

The very earliest mention of cassine was made in tbo 
" Migration Legend of the Creek Indians." Tliis curious 
legend has been lately published by A. S. Galscbel of tbe 
Bureau of Ethnology, WaBhingtoo. D.C., with text, glossa- 
ries, etc. In bis preface be snyt: ''The migration legend of 
tbo Kosihta tribe is oue of Ibe most fasctnaliDg accounts that 
has reache*: us from remote antiquity and is mythical in iU 
llrsl jMrt." This tribe was a pari of the Creek nation. Its 
chief. Tchikilli, read Ihe legend before Governor Oglflhorpe 
and many British authorities iu 1735. It was wrilleo lu red 
and black charactprs (pictograpbic signs) on a buffalo skin. 
This was sent to Loudoo, and was lost there; but. fortn- 
oately, a text of the narrative was preserved in a German' 
translation. 

It begins by narrating that tlie tril>e started from a regioa 
rarioosly snpposed to be went of the MiHsisaippi, or In south- 
ern Illinois, or soutbero Ohio. Tbey travelled west, then 
south, then soDth east, until they reached mslern Georgia. 
Here tbey wet a tribe, called in the legend the " PulMcbuco- 
las,*' who gave them " black driuk " as a sign of friendship, 
and said to them. " Our hearts are white, and yours must be 
white, aud ymi must lay down Ihe hIoD<ly lomaliawk, and 
show your bodies as a proof that they shall be white." 

This was evidently tbe first knowledge the Eoalbta tribe 
hud of Ibis beverage. 

« The black drink made by the Seminoles is described as 
'' nauseous lo the smell and tasic, and emetic and purgative." 
It is a mixture and not brewed of the cassine alone. All 
o\ir beverage*, such as tea. coffee, mate, and even cbocolalei , 
when drunk very strong, are capable of causing diaresiSfj 
purging, and vomiting. 
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One peculiarity of the driokiDg of the black drink in that, 
BO far as I con ascerUin, it was oDt used at their nrnils as 
we use tea and coffee, but wholly as a social beverage or at 
festivals and other public occasions. I do not Ibink the 
womea were allowed to drink it, at least not publicly. Aa- 
tborities differ on this poiot. 

AiuoDg tbe Creeks the wouieu sometimes prepared tlie 
black drink, but Narvaoz writes that the Indians on th<; coast 
of what is uow Texas did not allow a woaian to come near 
it during: its preparation. 

That a bevemgc conlainine: caffeine should Tall into disuse 
and become almost forgotten is a lingular fact. The use of 
mat£- has itut decreased from the limo of the conquest of 
South AmericA by Europeaus. The reason why the latter is 
still in use and the former not lies, perhaps, in the fact that 
tbe Europeans in South America mixed with the nalives, 
married, anil adnpte<] their cufitnms, while the English and 
French who wttled llio Gulf Stale* did not associate with the 
Indians, and adhered to the use of Chinese tea. Now that 
na know that the leaf of tbe cassine coutaius caffeine or the- 
ine. can its use as a beverage he revived I 

It is not as pleasant in odor and taste as Tkea ginensit, 
and this may be against it; on the other hand, it Reems to 
have some salutary properties which the latter does not pos- 
sess, and may, perhaps, be far more cheaply obtained. 

A rough estimfite can be made as to the number of square 
miles upon which it emws. Exlimating the coa«t linu from 
the James River, in Virginia, to the Rio Grande, in Texaa 
— about 2.0TO miles — and multiplying this by 20 mileB, the 
extent of its growth inland, we get a total of about 40,000 
Bquaro miles. On this area could be picked an immense 
quantity of leaves, and if the trees are not destroyed in the 
picking the crops cuuld be harvested every year. Nu esti- 
mate can be approximated even of the amountof the crop of 
leaves which could be gathered, because we can out estimate 
tbe number of trees on this «r(-a. 

It would sepro possible that further inquiries on this point 
and careful experiui^nta in cultivation and munipulatiou 
might result tn furoiahing our market with a product which 
would be found in many cases an acceptable and useful sul^ 
Blitute for the more expensive imported teas. 



mountaia. risinn far above tbe adjaoent country like Pike's Peak, 
would produce rain If ooifwhiTe, I otpecialty ntited the weather. 
Tfemenduus expKieious ixseuried daily for some months. The re- 
ports were urieu heard SO to 40 niilea, and many of thorn wore at 
elevations l.>ctweeD 18,000 and 14,147 feet. Yet all this happened 
In one of the dr>E«t vearBever known in Colnnido, when ofK-n for 
daya ur week^ there wae no precipitation even on the mountains. 

a. H. Stone. 

Colorado ^prliiKs, J«d. 11. 



LETTERS TO THE EDrTOB. 

**• OorrtapowUnU art r*qtt«»t*d tob«a4 brief t%* pottbh. 71m wr<r*r*t «aiN 
tatmtMeiuurtv**(r*d tuprvo/QfaoodfiKth. 

Owraffwwr fit odKiitM. Ml* hut%dred eopie* o/ lli« nnntfcrr oonlain4ttg Mi 
eommunieatton tail >>* furHtth^d frt« luait(r«irr«a)vn'i«^t, 

TK» wlifor vill bt gtii4 to pvfrtM att|r qntritt etniinant irtlh ISt eharavttr 
«/ tKtJcurnat. 

Raic-Makiog by Concuasioa in the Kocky Mountains. 

Ut conDei'tiou with the recent discuMiOTis or the rlfccta of explo- 
siouM iu |irodiiciu^ raiu, it ou^hl to be Doled that for twenty years 
or RH>rt< the RiM^ky Mounlaiu* have afforded txcelleut oppurtunitii^ 
for olwerviiig tW f trt-t;!!* upon rainfall of heavy expluitioiiit nl liinh 
elevations. There are in tbin n-Kion thunwinrtD uf mines, mininic 
claims with u[it>n cuts and adits, and quarries at utevutioivs frum 
6,000 to 18,000 feet. Xitro-glycerine preiiaratiuns are now the 
exploelveei nse<l in blasting. Durint; the summer there is a great 
amount of Masting high on the mnnnlniiiH. Several railways and 
wagoo roads reach 9.000 to 13.000 fet-t, and the grading of thei)o 
aflcrrded much bta«ting. I liavo made considerable inquiry and 
found no one who had observed any conneetion bt-tween the ex- 
plosions aud rAin-fall. Probably few or none wore eapecially on 
the wati^h Tor auch connp<:tiiin, but if there were any very obvious 
coanectiod it would have been otMerved. Hnee there have been so 
mnny y*»n of op[>cirtiinity. 

AtK>ut two yearn a({u the cog-wheel roail was graded to the top 
of Pike's Peak. Thinking that exjiloaiont on a high iitolatiMl 
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In Seieitee for Nov. 37, 1901, ai>|>nu«d an article from the pen 
of l^rofeMor Lucien I. Blahe of the State Univf njty of Kan^aii, 
entitled " Can We Make it Rain?" in which itocue 8Uggft«tiona are 
made as to the proper method of conducting experiments Co that 
end, drawn from th« discoveries of Mr. John Aitken of Soutlwid, 
who liHN Khown tliul unlew there be dust iMirliclea in the air the 
iiqueouH rapor therein contained will not, in condensing, form 
itirelf into drops. I'rofesKtr Blake argues from this that, iasteod 
of using guns or apparatus for producing t^rridc noises, the better 
iway would bo to send ap loexpeosivt; Arc balloong carrying im- 
palpable powders, which could be thus tcottercd through the air; 
or eUe carrying sulphur or gunpowder, tbe ttmoke of which, when 
they wcnv ignited, would furnish the dust purticles, which, it la 
aH^mt*d, are iht> ouly rtquisiies fur artificially Getting iu motion 
the pnxwM of nature that brings rain. 

The reasoning of Profeosor Blnke in leading up to this conclu- 
sion and in combatting the idea Uint concnosion Is a necesanry fac- 
tor in Artlflc-inl min produotion, contains much that apfiesrs «i>und 
from ttie slundtxtiut of both scwmce and good sense, anil yet aiilc.h 
that will not tiearexamioation. nis contention that thunder does 
not. to any extent, cause coodensalion of vupor. but is rather ttie 
result of it, is one which 1 have always beld to, fur latent heat Is 
givou out by coudeusiTig vapor, and chl:» heat uiay upp^-ar in tbe 
form of eltdricity, uud i.-uu»e tbe llKhtniu^-Qasb that makes the 
thunder. The idea, iilno, that powder smoke may be a factor in 
rain production when rain is caused by a hatll". is a logical de- 
duction from Mr. Aitken's discovery. Profe«s'nr Blake nlao avokls 
the t)lnnder cummittcd by Professor Simon Newcomh, In his arti- 
cle in the October number of tbe yorih Amerifan RetiifU!, where 
the latter lays biruself open to the imputation of being himself 
guilty of the very thing he charges against the advocates of 
the t^iicuwrnon llieory, via., of "ignoring nr endeavoring tore- 
peal the laws of nature.'* Thi* he dow by iwoertiug that ten 
seoonda after the sound of Genvnd Dyrciifdrtirs fimt Iwcwb had 
died away "evervthing in the air — humidity, temperature, 
pressure, and motion — was exactly the samo ati if no bomb was 
tired," thus sbolishing at one stroke the principle of the conscrva- 
tiun of force*. Profpsaor Blake, with less zeal but KTcater wisdom, 
pructicnlly admits that the forces brought into action hyexploeioos 
are resolvcti into lieitt. and be does not. like Ncwcouib, analhUat* 
this heat, though unwilling to admit tliat it can do work. Pro* 
feasor Blake also has the good seniw to recogriize the fact that the 
question of artificial rain production cannot be settled by Isbora- 
tory experlfloenta — a thing that cannot tie said of alt theawailancs 
of the concussion theory. 

But his cootenitcti chiit If concasiiion cau^e^ rain " the greatest 
effect —the practical effect — muat follow close npon the con- 
cuwion." cannot be tustained. While I reserve for a more ex- 
tended article to be published clfewhere a full consideration of 
this question. I will Iktv My, tiriefly, Lttat the w^'ll demonstrated 
theory of the late Piufeesor M. F. Slauiy that thurv urv two great 
atmospheric currentE, the equatoriql and the polar, flowing above 
us in nearly opposite directi'ina. fumiehes the basis for a fierfect 
explanation of the reason why the centre of the atmospheric dis- 
turbance eniiscd by a battle should remain in the vicinity of the 
battle-Held while the two currents are mixing together and in- 
iliitine tbe proet-K! that leads to rain —a pnieeBS which, It Is 
plain, must require time in reaching a state of efft-ctlvo action. 

But the^ points in the discuMiion are not so much what I desire 
lo consider at this time as the special method recommended by 
Pnjfei«or Blake for cnnductinf rain-making experiments. The 
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•ilvocates of the coocasmoD liiMjiy welcome any discoveries that 
c*s add to oar ImowlpdRe o( tbe r«>a«oDB wby hstU^ cauie rsiii, 
and ihwa g gCTt Qiflbods for produeiat^ it vrhich tnay bean im- 
pTOTetBeot on theev tuggestMl b7 tbe batUw and tb«ir aequeDOw. 
Id ibte ntegory a(iiMan to be tbediecoverr of Mr. Attken raferrod 
to, bu[ it furniabea nothing odhcIuuvu uii tbu subject, nod, bi toy 
o|U[ik)n,anRXpetiioeiit uu the lino aiarki><l uut by Pruft-itsor Blak^ 
_ would prove a fttllure. If Rome of ua gu to one extri>aip in rdy tni; 
lobinochoncoDcaadcniBHthe meaot^bywhicb tbe process of nature 
that leuda to nUo cftD be wt in motion, eo does Profossor Blake go 
to tbe other extreme In holding iliaC It U sotoke or dust porciolefi 
alone Ibal can artificial).T efft^ that reenlt. We know, as a mat- 
ter of fact, that aiiiiply Ihrowiog amoke into the air does not pro- 
ducH min. Titers «re weanm ol cities in our land wlioae cbimneya 
an* dnlnt: thiM pter/ d-iy, and yet tb«y do nut produce rain. And 
it atnnot It *»'ni iliat LIk- smuki* DtMy Mtnd up in not of tlie rit(lit 
kijjj. ft cootaiiu) a Kieat dval of »ijl[iluir anil of rarlxm, tind 
thtM!, nc-cording to Pronwvor Blak«. axe aoioatc tb« nutntuucvs 
wlilch firm dust particles, around wbJcb molwutea of aqueous 
vapor most readily collect. 

Id tbe liRbt uf Mr. Aitken's discovery, bowe*er. I am wiUiuK to 
admit the poj^^ibiliiy tliat Btnoke may not be without ita ffleci in 
producinc the mIn that follows battk-ti—an kk*a, I may add, 
which. tliouRb not original with me, I plaoed on record over 
twenty yeant ago, a^ may be aeen by reference to tlie letter nf 
Oen, Rol3en A. BIc<?oy. in tht appendix 10 "War and the 
Weather " In any future erperimpntA in the Held the application 
ot ibv principle dincowred by Mr. Aitken mij^ht to I* duly te>it»>d. 
Itut I M-%' no reiOMKi aa yet for doublin)^ that fon'e, exerted by 
UMNUM of exptmionit and expended on tbe earth and air, is a neo- 
•awry factor in artilicial rain production. 

E^OWABD POWSKS. 
B Faso, Tex., Jan. t&. 



Eye-Habiti. 

b Seienet of Dec. 18, 1891, p. S3», is a note taken from .Vtifiirt'. 
and referrinR to tome experinieubt uf Hr. Jamev Shuw to let>t tbe 
aUlity ol whool chlWreo to keep one eye open and the other shut 
tt lb* aame tioiv Having been asstjciated with lichoo] children 
for many year* wbore the micruecope was frequently uripd in the 
claaB*rooin for demonstration, my attention haa nden been called 
lo ibtir prxTedings in tbi» respect, and the inipre)itilon.s may Ix 
wotth recurdiiiR. though they are, no douM, ewenlially like those 
of many other t^-arherA in analogotu pwltlons. A» lb*- u-^ of tbe 
mirraecape vaa only for a abort lime l{t each individual in a par- 
ticolar exerc'iM'. it yrm necowary that an observer k«okin({ into the 
nbe of a moDiM-iilnr should by some means cloae one eye in order 
tlmi other objects uiight not be in tbe field of view of the un<wcK- 
pftd eye and con'use the iniBKe. For it re(|uire« lon^ practice on 
tbe part of one uain^ a monocular Aland to examine an object 
while keeping both eye^opt^n and imt Imt inconvi^nieiKYtl, a traia- 
ing out uf queHlioD witli nchotd i-biklrcn wliL're tbe time f-ai lim- 
ited. In the case nf «uch Ibe eye w«a cliieed either with or with- 
out the iiae uf ll»e bund. Being pupils iu a high fccbool their aKC« 
rangnl from foiiitet^n In twenty or more, the majority from flf- 
tewD lo eii{bt^i-n. .Slsti»tice were not kept, but I do not recall an 
iulaiHie nbere a boy could not cloe<- one eye without the aid of 
the band. II it occurred. It vttn very rare. But it was quite 
common tor girls to maka ub« of the hand for this purpose, a 
fourth or more, ae mentiooed by Mr. Shaw for school children. 

Sometimes, by request of teachers in primary gnid««. I bara 
taken a microscope to their rooms, in which the lowest classes 
were taught, Iheir ages being from tiix lo eight or nine. It waa 
for tbe purpose of showing souiething which the leachera desired 
to tiM> tia an objecl-ltuwon.like theeyeor foot of a fly, or Cheaoalea 
fmiu the wing of « bullerfly, things whoee forms they leadily 
Cou I pre hi- II lied, a* was shown by their description of them. With 
them tbe unaided eliding of one eye wiis cxcvplioaal, some of the 
older boys, perhaps, being able to do »o. I have noticed the same 
difficulty with older people who occosiouaUy look through a ml- 
CTDscofie; the ioabibty to shut oue oye and k-ave the other open 
being among the women. TbU waa Uluslnited but a short time 
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aiooe by a lady nearly eijclity yttn old, She had recently lad 
ona eye treated for oataract. aud was told to teat the perteptiw 
power of tt. In order ihit there might bo no interferraoe by lb* 
other eye, thi« was covertMl by the hand. 

This habit of peeplug. or looking with one eye open and the 
other doced, is plainly an acquired one. liecoming easy by prac- 
tice, as b Bvcn by comparing children with ndutiH, and men and 
women witbMcb other. Tbe difference in the latter is mostly doe 
to tbe lack of use. Boya early become nccusiomed to -elghllnft" la 
varioui waya in their play, as in the ase of the crosa-bow or boir 
and arrow, toy gun or real gun, or tbey may with to line aome- 
thtng. Theyeteo work more with tools, and. like a car}«*nler, 
most see if they are making a straight edge, and thus anfuire ihi* 
ability. There being less ocoeaion fur it on the part of girb and 
women, Ibey mxy fail to f^ain it at alL This is not from inheivot 
inability any more than in the case of men, uuleaa heredity Iw- 
comes a factor working tluough sex, and facilitating th*i procew. 

E. J. UXUU- 
Bogtevood, uateafo, Jan. H. 



BOOK-REVIEWS. 

Chamber$'g Encyetofxedia. New edition. Vol. VIII. Pesmit 
to Roumelia rhiladelphto, Llppiawtt Royal S". $J. ' 

CoiOiBKT 00 tbb eDcyclojiBMlIa may twm almost supcrQuoua, 
not only bocauae ihu work is well knowu, but also because of tbe 
uniform excellence of its serermi rolumca; yet one does not like 
to pasa it hy wilhi^ut remark. Ttie preiienl volume ia ni>tewarthy 
for tbe number of its ariiclea on philosophical and religious lo|dc«; 
Profeaaor Andrew Seth writing od Phito^iphr, Professor D. O. 
BItchie on Phito, Pnifeimir Horley on P»ycholitgy, Mr. Jamea 
Oliplianlon Positivism, Prof««sor Flint on Religion, Rev. W. L. 
Oildea on Roman Catholtriim), ProfMwor Cheyne on the Book of 
Psnlms, etc. In the very dilferent depArtment of the induKtrial 
arts we Hod articU» on Photography, by T. C. Uepwoflli and W, 
T. Bashford; 00 the Plouicb and the Potato, by James HacDonald; 
on Poilvry, by Jiaiitt Palon; on Printing, by Joha Southward i 
aud a long one on Rallwaya, by E. M'iXTiuott. In science sUictly 
fio called, Pruteeeor Peile Uvats of Philology, Mr. Normau Wyld 
of Plants and of Pbyeiology, Profeswr Knott of yuaip rnions. Dr. 
Alfred Danlell of ReAecttuo and Refrariion Mr. J. A, Thomson 
of Protoplasm and of Reproduction, while tbe mmor arltclc^ are 
(00 numerous to mention. In history and geography tlie intMt 
important papers arc perhaps tho!>e on PhtBoicia, by C'aoon Jiaw- 
linsoo; OD Room, by Canon Taylor and Dr. Steele; and un Persia 
and Pervepolis, by Uen. 11. Murdoch Smith. Id this deparlmeul. 
it s^euu to ua that Ihere ts a deUciency of maps. Political and 
social tbeiixM receive their shaxe of attention, Mr. T, Kirkup treat- 
ing of Political Economy, Hr. J taseL'ollitigi) of Peaxanl Proprietors, 
Mr. W. f . Smith of the Poor LawK, Sir E. F. Uu Cttne of Prbwos. 
aud Mr. W, DmperLuwi* of PrgUHitioo. Literature and lite ideal 
arts are leas cotisptcuoui in this volume than in come of tbe pre- 
vious ones; but Mr. Edmund Gosee writes of Poetry, Mr. Sie.id of 
PerioJicals, Sir Joseph Crowe of Rapltael. Mr. P. 0-. Uamerloa 
of Rembrandt, and Mr, W. Holman Hunt of Pre- R-tpboelitiam. 
The number of minor snides oq all tubjocis U au grenl as 10 pre- 
clude all mention of them todividually; yet it not uufrt*t|ueDtly 
bupp^M that ttiL-so hxv the iuu«t mwlul of oil to the (ender ll is 
expwted Ihot the two remaining volumes of tbe Encyclnjoedla 
will appear during the pri^wot year. 



AMONG TUE PUBLISUER3. 

Tkc tksff volume of Ihe Badminton Library, aonoooced by 
Uttle, Brown, & Co. for Immediate publicotion, will treat of 
skntiiig, curling, tobogganing, and other out-door sports. It ie 
written by J. M. Ueathcote, C. U. Tebbult, T. Maxwell Wilbam, 
and tbe Rev. John Kerr, Ormond Hake and Henry A. Buck, and 
coatains several platee and numerous iliiLitrationN in the text, by 
C, Whymjier and Captain Alexander. 

— John Wiley & Sons announce as in prepuration " Elemeotsr; 
LosaoDs iu Heat," by FtofeswH- 8. E TUlouiu, United States Hdl- 
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tary Academy, and " Elementary Coijr»} in Theory of K^iunlions," 
by C. H. Cliapman, Johns Hopkiiw Univereity. 

— A. Lovell Jb Co.. New Yock, have b«gUD the publication of a 
aeries ot Atnericaji History LeaAets, to be iomied bt monthly. TIte 
flrst contains Columbua' letlra: to Luie de Sent Aogel, anDouncing 
Us diacoTery. 

— Houghton, Mifflin, & Co. hare jtist published the third rol- 
anae of Sargent's important icork on lli« Silra of Nntih Ammca. 
It will include Anacanliacese-LesumiDoaie. and. like the previous 
▼olaniw, will comaiu flfty plates diawn aod eograved with the 
otmcMi skill. 

— CharW H. BerKel & Co. annouut^e a aeriea of hi»tarie« of th« 
Spanish -American R^jniblioi. Tli«< fint volume, wliirh will Iw 
iasoed in Fvbruary, will be " Phtu." by Clenivnlt) R. Mnrkhaoi. 
It wjll be followed in a short time by "Braxil," by Williaai K. 
Curtis. •' ArReotine," by tb« Author of * An Earnest TriQer." 
and other volumes will be issued at intervals of tiro or three 
monllu. 

— Longmaor*, Green, * Co. have publiiih«d a small atlas pre- 
pared by ProreMKnr A. B. Hart of Harvard University and entitled 
"E^poch Alapa Illuatraling American History." It is primarily 
designed a« a cuMipnnioD tu thv Mruti uii " Epocha of American 
Hialory'' puhlisbed by the same botue, of which Pmfewor Mart 



istheelitor. The aathor uy* that it » "an aiterapt to make 
nutpa frtim the records — frain the lexti of grants, chartert. and 
gOTcmon' inMructlons, and from slatutea. Britisb, colonial. »lat«, 
and QQlionaf." It opens with a map ).howing ihe physical fea^ 
torM of the Uniiecl Stalea followed by several illuvLraiinK the 
early diecoveries and settlemenca, nifti others show ing the srowth 
of the national leiritory. the aettJenient of disputed boundaries, 
the growth and abolition of slavery, the cWil war, and vanouB 
other plia*e« ot oor nattoaal history. There are. bowever, no 
inHp4 of particular regiona of sp«cial biGtorical imporliuice, such 
as \eu- Jersey in Ihe Itevolutiou iiud VlrKiota in tbe civfl war — 
aa ooiise'ion that is (o be regretted. Bui the umiw thit are girpu 
are excelltrot, and as history without maps is almost unintelligible, 
they will be u»efa[ to historical studenla. 

J. B. Lippincoit Company hare just pattllfihpd n Sroond edition 
of OouhnHxanrt Barrier's "The ErteriMr of the Home," translated by 
Dr. Simon J. J. Hnrger of the lTniver*liy of I'ennsylvnuia. Thl» 
edition hiu hi^n in prepjuvtion for three years, involving many 
alteration^, which in mmt caiWB amounted loattnost a transfor- 
mntlon of the old i^xi into entirely oeve matter. A new plate 
upon tbe age, by G. Nioolet, and Ktly-tbree oriRinal figure* bav» 
been added, making the total 840 tignrea and S4 plates. 

— Benjaniiii Sliarp, Ph.D., wilt tell in the Fehrnary -Swibntrr 
some results of his Oreenland exptoratioas lust summer Ho de- 
Kcribn what Sir John Etoas. who dLscovere-l them in ItSlS, called 



( ALENDAR OF SOiJlETIES. 
Philosophical Society, Washington. 
Jan. 16. — W. J. MuGte. The Gulf of 
Uexiiv as a Measure of Iaotitai>y. 

Society of Natural History, Boston. 

Jan. 20. —Charles V. Riley, Life History 
of S|ilieciuH Speciosua, Drury: Notes on L'ap- 
riScalioni 8. H. Scudder, Tbe Tertiary 
Weevils of North America. 

Chemical Society, Washington. 

Jan. 14. — OQlt-ers wen- elvcU'd: Presi- 
dent, Dr. T. M. Cbatord; vicv pn«idfnt«. 
Dr. F. P. Dewey and Mr. W. H. Krug; 
treaauirr: Dr. E. A. ron Schweinitz; aecro- 
tary, Dr. A. C, Peale. The following were 
fleeted additional membf^n of (he executive 
oommltlee: Profenor F. W. Clarke, Pro- 
fessor H. W. Wiley. Mr. Cat>elt Whitehead, 
and Profesaor B. B. Warder. The follow- 
ing papers were read: H. W. Wiley and K, 
P. MiElmr, MidKu-Ame; W. F. Uillebrand, 
Zinc- Bearing Spring Waters from Mis- 
souti. 

Appalachian Mountain Club, Boston. 

Jan. 13. — Herbert Dyer, Camping in tbe 
Highei^t f^ii-rro^. 



THE WINNIPEG COUNTRY; 



OR, 

ROUGHIMG IT WITH AH ECLIPSE PJIRTY. 

BT 
A. BUrHK(«TKK rKLI^OW. 

<s. a. sccDoaa.) 

With thirty-two Illustrations and a Hap. 
W. $l.Sl). 

"Tli« stor; U « piquaul. cnod'hutnoTwd. entertAlD 
lag n«mU*i.< ol n csnoa *o;aK«. A attmur, pcMU^r 
tMol htvililoni iw>fii."'-L4(«rarv n'i>rl>i. 

"Tbiii In a, BprlK>>t1y nsxratl*!^ ot pvraon*! loo!' 
dent. Tliv li'wk wUfbo « )il««aMit remlndor to 
nsD]' vt rvucb e(i>vrtei»e«* un a frootkr wtilcb ts 
rmpialj TVc<raiajt."—S<Mlim Tnnuertpl. 

" Tba pl(Ttun> ot OUT rl«tolBt« Hocth-weatem tMirt- 
tOTT tl>Mll>nt(! J<MI* uo. lu Mtttrsct vllb It* 
fllvItllcO kupvct tu cla; , and UM plc««uit f^Btur** of 
tlwiarltBr'H ■*}!(•. ooualltut«the tUlma of bl*titll* 
book to pcswBi sttBDiluii."— rA« tHal. 

I. D. C. HODCEsTm Broadway. H. Y. 
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Affftrtm ittAtKg itfmtHitn far trkhk lu ii qu^i- 
HidtfkuteitmliAt ttlainmtm'l, rr atf frru-m irtkinj; 

wmr^mt I* JUI a fvtHhn j/ r*ii ^karaitrw, tt i! tkiit 
tf» tt^thf »/ ttiin;e.<ktmitt. J-aMtkitmiiH. tr trial 
•trr. may Jniv tkt ' Sfaml ' imtrlid umiirr ikii htait 
tWLaxvnotX.i/ hn^liiJSii tht pukiiiktr e/ tki imiI- 
4^V ekariutrw e^ kit n^fdiiitiaH A my ^rtcn ttfkim^ 
in/t/rmatiem tu any icrtHlifii qmslUit. Ikt aJUrtu »/ 
any uifnlijii titan, tr rvAttum Im any ttvtj »ir ekiteni- 
^mn /tr a fmrftit (tmj^njKl aiitJk ikt nalurt t/ tke 
paftr, ft (trdially imvtttd It Jb tf- 

WA91TED.-(li A wlili« niM rencd la wood acd 
Irao workloK.sbie to work fi^m ■p-aciaratinuB 
sad ptans. saltod ^r aa Inatructor of boys: bin l>i>hr 
iueM to haT« rh»n[i> uf abop* o[ ■eli'ool, DUtllu* cDd 
dln^t tbn work for (orAincrii and iiiMh-ula; Bklitrj to 
b- 8l,iXVl n«T nouam <iitiia month*), (t) A man 
(biMk pr»fArr««]] to boMb tbe co'orcd. [r<.>a wurklov 
aiul ronlDK. MibordlBBta lo tha prautHllui;: ■atair. 
(7»). m Atnaa (wblM)eonipKi>igi to ukc cio^aM 
tu •niriEi«i(>rIiiic (aaaSalBUt'a poaUi'.>u,>. but wiili Iba 
abllltjr to Mrtorm maj at lb* wock roi)Qlrr<1 in kdt 
of tbn oitllDHr/ «inKlnv*r(Oil Cwutwra vt i<iir oulri-nif- 
(!«■: BBlaTT frotn $1,000 to Sl.bO A. H. UEALb, 
MHIMk^tIiIh, Oa. 
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/'ANTED— Tvo «r tbrM eOlolent compatcra «itb 
J good knowlmlKB o[ Spbnrtcat TrtHOnciniDtiT' and 
rvMT nan ot locaritboiB. for tecnporarT AtuplormAnt 
Id Itis offloe of tbo Ctuuit and Qoodatlc SDrvvy. Ap. 
plleaota abonld fuRiiab arldcaoo ol llwjt fltiteu tor 
tb« work- Apply bjr lattar to tba :tup*rla tend out. 
CoHt aod Ooodctii? Btirray. WubUctou, C. 



AXTCD. -Scffmcw, No. IT^ tfOst, l«W, «l*o 



Index Bod 'nUA-pan la Vol 
i. O. C. Hodgoa, <! Bniadwaj, K«w Tork 
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rOUNO MAN (Bl) woalil tUs » poalLiioa Id a 
aoll^M, laborklory , .it oti»i>r*aiory. la alao will* 
inic to aaJat »e a >i«*iu EOiciDR. i^to. addraaa J. W., 
oar* of Setmntr, »4 Bnwdvay, Kew Tork. 



ti;AXTKD.-A poBlUon Id the phltoaophlMJ or 
VV pMlacOKical dopantbtut of a co1i«k» or uni 
Tcnltf by a yoiuig man CSI)> wbn baa had 0*9 yaar«~ 

«TB«tleal «xp0r1on(>e in t«a<rblur. and wbo hu done 
our yrala' pout (railualo vork In phtlosopby.dfiTiit' 
lug hia altT<iJl.|i D iluiiuif tbL> laat two |ic«ra Nipo- 
claHy to atudyand oilnlnal llivoBtl|catl'>ti la mI«d- 
tlflc iHtyoboloEy aud ita applioaliooi In nducaliun. 
AddrvHB K. A., oaro .Srtenc*. 471 Bn>ad«ay, H. T. 
Ctty. 

TirAKTBD.-A aolUble poalMoo In Waabtngton. 
V\ I). C, not ooDDoQtad witli tb« OoTetwaeol, 
and wilk a aalary not tu pioced tSSO > jrtti. by an 
ripf>rl«aa«d blologiat oiib als vvars' uolTtralty 
IraiulDK. Applicaot bsi \tv<fa a •kiirul auntron for 
roun<>no yf«n) : la ■ pra'iliral pbntniraplier, oar- 
lOfrapber, and ancu'loni'il lo tbe ua» uf Lba typ^ 
•ritor. He la alio capable ol makinit tbir moat fln- 
IhImvI drawi&ca. Of aoy daaerlDtiOa, fur all maouar 
of tlluMratlTO purpoava In BOMtnee: trslui>d la tuii- 
apuin mpt^<:ld(l aocl vi^rk: alai) Iteld opera) ion ■ aod 
tBtl'Urmy la Ito various di-i«rtiiiuuU. and iriudpl 
iu^ prciduotluu of CBJila, rpMnnttluba at palpiiiilo- 
luKtcal apvciniDtia and aioillar piupl ay ai«Dt>. Add>«aa 
r. S. K , c«n> ^ci'rnn. 47 lAfByr>lt<i Vlaeo. K. Y. 



Exchaii£eB. 

(FrtcorcbarxB to all, tlerBBtt«[aet«rycbarmetBr. 
AddfWa M. D. C. Uodcaa, «m Btowliray. New York.1 

Wantad ta buy ot CBchann a cnpy of Holbroalc't 
Xo.lb AntMicaa HcrpctolojcT. tiy lohn Kdwanlt. jrob. 
PhilKtclpkia. 1*19. G. HALR, Clark Univanityi 



Woixctler, Mau. 
For tab <>r aBchanxc, LaConie, "Ocok'n;' 



Ouaia» 



"Aiialomy," I vob ; fi»(f r, "rhriiolndy," Eix cililioa; 
Shcpard, App(t1i«. Gllidll, and Ikcrn, '' <. tHiaiitry ;*' 
joidan, ** Uannnt ol Vcnrbr ici;" ** IriicriiaiiLi-^ ScMi^ 

luii' Uinctof)';" Vol. 1. Jfnalef Mtr^H Itty; Bil- 
four. *' Bsbiyolofy.'* i >aU : I'uty. ** Rhiiopoib:" 
Siitntt, Ik v«U., uabound. C. T. UcCLINTOCR, 

LcxiOKlOD. Ky. 

Foc lalr. — A 6^ a tW CaBen; a nry fine inainmcM, 
■rilli lc*», lioldrn and inpMl.ail an; it ctcl ova twK 

Sri' *. !■}. Edit. L. HayM, it Aihant *irwi, C^mbridcCt. 
lau. 

To cnhann Wrifhi's " Ie« A«e in North America** 
•ad L« Coni« * "Kleneni* ol Ctology" (Copyngltt ilW 
fi« "I>arwioHin." liy A R. Wallace, "Otipn ol Sncja." 
iiv Darwio. "I>nc«ii( of Man," by tjlfwia, Maa'i 
rlice in Kalurc." Huilcjr. "Mcutif ErolnticM in Aa^ 
Rtftlt." by RoDa.ct. "Pre-Adirjuic*,* by UucbalL No 
biHiki «aalTd cicrpi lami piliiiotu. an.) bool:* Is good 
ciindiilnn. C. b. firowD. Jt.. V«adaliUt UoivoaUiri 
Nuhrilk. Trnn. 

par Sale or Eacfaange (nr bocJii a c>)nplelc pn«Bte 
chemical labontory outfit. lacludoi iarut B«h«r bkl- 
■iice laOQg to flume 1. |ilaiinu(u diiho asil i:nji:(bl(>, 
■B^ia RK-ton, glata-blowina ■pparaiut. *ic. For mI« ia 
pail orwhulc. Abo CQamlelc filE df SiUitnan'i "Jaurnat. 
iti6t-ilSs (t*.}! bsiHidl; Smiihtonian R«p»rta. iBm-iWi;, 
U. S. Coatt Survey. iSai-iCA^. Fall panicalan to cb- 
quircn. F- GAftniNCR. JR., Ponilrai, Cona. 

FrTCXcbanf-e or •al* ai a T*cri6c«, an cUbomicmictO- 
icnnc OTillii. l^iillnk ilnnit: Dionncuin uJiictdve*, onr 
tixih homcoeer.roM immcnion. luur-mtbt. aiul ihiM 
inch. (Uiitrh t. \j'm\i. mXvK nac-fiiuilh and OB* lodl 
^peaeet. FouieTetiVKu. Objeciivei u« (h« btat nade. 
Aiddrcia Mn. Manon Smith, \\ Branch Slioct, Lowell, 



OF WHAT USE IS THAT PLANT? 

Vou ran Hnd th« an^iwor in 

SMITH'S "DICTIONARY OF 
ECONOMIC PLANTS.*' 

Seat pootald on receipt of 1^.80. Publlah- 
er's price, tS.50. 

SCIENCE BOOK AGENCY, 

814 Broadtvart Naw Vark. 



BOOKS I How I* Ksekanc* (hen to' 
otheea. Send a poalal lo t&« Scnura aidwagii 
coluain (loBertioo tree), alaUajE brially wh*l yon 
■aal lo exobaoga. Bonxos, 8T4 BruailvBy, Mod 
ToclL 
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the " Arctir Hixblonders,*' an IfloUted race of two buudred toulu, 
vhirh at the preeenC time has slxHit the flame Duiuben aa wbeo 
ftnt diaROTered. Tlie author njB: "Onv-<>rniDeol thvy seem noi 
to hare, the oldeni man of th« family at moet rulinK that family. 
Of the customs, an mnrrlage and religion, litite nr nothiag b 
knnwn, but wr bnp« that tho Invo^ilgntiwis at Lieut K. E. Pemry, 
who Lt now acn>ing rb«^c p«)pl(\ will throw much tight apoo thw 
Lntrn^tn;; chapter or their storT." llu^ rMlult« of IhMV invMti- 
gati«i8 wil) appear in Seribtur'a. 

— A. tnunlaticNi of the new book by tbe fnmoua EKj-ptoIogbl, 
O. 3laap£ro, eolJlled "Life m Ancient Egypt atid AwjrriM," m to 
be pat^iahed Immediately by 1>. Appletoa & Co Id thin work 
tbe entlior don twt present a dry history ot dynasties, but he ni*m 
a pktuie of actoal life In it« variou^i phases amoiig tbe t^o most 
civitind BatJooa wbicb flourished before tl>e Cireeks. Life in tbe 
eils tin*t», ia the htu» ot the poor and the |HtlBce», marriage 
cemaoatei, funeml and religious rtle«. hunting ><%De#, and bai- 



tlea, &tv ftU reproduL-etl. Tbe numeroua IlluotratinnA by M. 
Fknchur-GudiD are worthy of the importance of itw book. Aa the 
author aays. "It t9 tbe EJfjrpUan and Awyriao himaetf that thcM 
iUoBtratioas show us. and not thmw caricaturM of E^ptians and 
Assyrians which are (oo oftea seen In our booka," Of tbta liook 
the London Aeademjf aays: " It fllta a r»al f^p. It i« fortunat* 
that this new way ot tnatlne the maurialA suppliMi by tb« papyri, 
the punelform tabk^. and the monnoicntal reaaatmi of Rgrpe 
and Aanyrla waa not earh^ attempted by anolhrr band, for who 
could have treated that material with the eaM, llie maslary, and 
the vivacity of M. Uasp^ro?" 

— It baa tieen known for aome time pest thai M. Emeflt Rwni Hi 
was 6D[nifre<l in writing a volume of reminteoencet. The book Is 
DOM' finished, and by airanKement wjtli tbe auLbor will aooo 1m 
published by the Caasell Fublishine Company uoder tbe title 
" R«collecti'>tis, Letters, and Addro»«e«." Tbo tranalatjon hu 
been done by MUs laabel F Unptiood. 
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h\Mi Acid Pliosolmte. 
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A most excellent and agree- 
able tonic and appetizer. It 
nourishes and invigorates the 
tired brain and body, imparts re- 
newed energy and vitality, and 

livens the functions. 



Dr. SrB&AtM BATaXAN, C«darvill«, N. J., 
■aya: 

"I haT« used it for several years, not only 
in my practice, but in my nwn Indiviilnnl 
^Lae, and cooaider it under all circojiutoncea 
ana of tbe boit nerve Conica that we po moa a. 
Vor DMntal ezhamtion or overwork it give* 
mewed atresgtb and vigoir to the entire 
ayetem.'' 

Deeeriptive pamphlet free. 

Sumrcrd Chemidl Weriii. Proridanca, R. L 



Beware of Subatitatea and InUtatiosa. 

SAL'TION.-Be Bure ihe wrerd *«Hora- 
Ite" I* on the label. All oiliera are 
vpnilww*. Never >old In bnlk. 



THE AMERICANRACE: 

By DANIEL G. BRINTON, M.D. 

" Tba tKWk ia oaa of aaasual tntereii ksd value.'*— 
IwttT OMen. 

"Dr. D«iU>l fj.Brt&toDWTttesaaihtiMknovleiliad 
ailtbMttT o( tli» aubjt-cl."— nihutf 1j>Ahi Preu. 

"Tbe woik will be of Reanlar valee to kJl wbo 
wlah to mow tbe raBataiMe at what bM bt*a found 
oat aboat tbe iDdtfeaeuB AaieHeaBa.'' -.Vorure. 

"A maatcrl; dt>(?«ialoi]. ajxl an eiutaiple of the 
anoccvafnicduoBtloDof ibe powanorabBBrvaUeci." 
^Pktlaiielj-hia t-edf/rr. 

Price, poatpatd, t^. 



I. D. C. HODGES, 874 Broadway, II.T.1 



UAliDBOOK OF VBTEOROLOGICAL TABLES. 

By Aan. Paor, H. A. Bazek. 

127 pp. tr. 

Profeaaor Waldo aays: "I heartily r«c«ni' 

mend them to ail workers ia i»e(«orwlaK7, 

and do not see how any of our Amerima 

' mel«orologiKta nui afford to be witboqt a 

copy," 

rrofeaMr Symoaa of London uys : * ' They 
ara naqiMationably valuable hulpn, which 
maat be kept bandy, and repta^^d when 
worn out." 

Price, potctpaid, $1. 



ESTERBROOK'S 
STEEL PENS. 

Of SUPERIOR AND STANDARB Q0AUT7. 

Leading Nos.: 048, 14. 130, 135. 239. 333 

Fur Salt bp aU Blmlivm^r: 
TKC ESTEMItOfll STEEL PEH CI., 

Wixka OsdiIm:, NJ '26 John Hi.. Vpw Vnrk. 
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IE-RULE is^risas.i^'^^ifjiST!:!: 



* princlpto*bi>**,ia wi Misni <imbw( Mudyu ul' 
(iiUil«A. • coaplau CUcndrt hit uy »ae«« frm 



H. P. C. HO DCES, 874 Broadway, Hew York. 

POPUUa MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

Forn* ta Coll«Kn iihI Normal Sch^clt. Pric« jeceaia. 
Sent free by (wal by 

If. O C. HODSBS. 874 Broadway, ft. W. 

iHCTSPRciNaii*. CuLLapnoaa 
Ouxrptra AKAbrats. 
•took Id I' «. iOOpv- lUoatnta* 
CkUlocue. paper bouad, Itic : clo«b boead. Bo. 
UBO. UBKOUBU a QO Hliu>nJwt«t«, 
Rumoiprdlo TSBA TO HnicdWKf . Kew Yetk 

PATENTS 

P»riyVBXTOR0. «>-pa«« BOOK KKKK. ACUtaH 
W. T. fttayreM. AUomoj at l.a>.Wkah!ugtoa. D.C. 
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0/{/ and Hare Books. 
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ACK NtJH BERS >d4 complete icuof Im^IiK M«- 
miUM. jr*/M bw. AM. UAG. eXCHAhol. 




DO YOU INTEND TO BUILD? 



Uroe tntaad to twUd, It wUl baatDtalakeno* to Maid for *tgEKSIMLK LOW-TOST 

nOl/US,^' new ertaamd In tluve rotnraci. In tbam you viu Had |wn»eeUTa Ttewa. 
■oor plaa*. dvaertptlou, and ertlmatea of roai tor 105 tBaieftilt aenr deatav* Ate 
honae*. Tbpjr ei»o ■!?« prtoee (or eonpleie Workja« Fiuii, Detail*, tad SMoHcatloa^ 
>h)cb mablp fini to build •rilfaaat d<>la)rB, mtalakp* or ^nftrrel* edik jami kalM- 
cr, kod vhicb euy one can imdrraiand. Vci. I. couoiu K eopTTMItM Ja tltaa (ri 
bMi»s. ouatJnu betw(>ea tOOUftiii Sl'^i.i. Vui. il cooIaiii* lUV rirnirnriitertn— Inie, &Btt te 
t^KUv Vol. in. iraDUtiDi «& oopTiiKtited aealiisa, MCOD wtmn nsoa, br BalLf 1.00 
rMfli, or la.OO fOr Ibe m»t. 

"ioLONlAl. HOl'silS," a reUiae abewUw PeniMetteai ami naor Plana e( 
hcHivi krmiifinl In the InlnllaMe atitle of lbs CoIontBl ArcliU««lutw. and having aU moJitm 
•mtaaeincata tat eomTort. Pno*, as. 00. 

'•VirTCBBiHtCJK UOrSRa roa POMRHT AMB f(naRK*i:-Tbla abow 
Perapvetirve and Fti>or plaai of iifw dailco* tor Bobiibu Pettacea wbtob ai* fonaaoo, 
eoiiventont. aud obeap. Pricv. $ 1 ,00^ hy niall. 

N. D. C. HODGES, 87( Broadway, Ne« York. 
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Fact and Theory Papers 

I. THE SUPPRESSION OF CON- 

8UUPTIOH. By UODriWTW. UAMRLIIT09I.il. D. 

le*. 40c. 

" Tb« ln(MUii>Mbl« ImporuiuM or tb« tatiiMt, Ute 
•mlnvBD* or um suuior. aud ibe aoveliy of bts work. 
idlMiinblti«t<ir*iiil0r ibo Mlil> troatiM wonbr ol 
MiKbtlooiwIilMiKloo. . . . VrVii<<n>'illr<-ainmMid 
IH-. BUDblMOD's booiklot, «rul «l*b tbern «•» more 

SUCll work.!."— BO Hurl bI, Bn.lini Imil^ Ailvr'titrr. 

"TbotaaaoKm^h tn loti>rt«tlo|! In xtIx. iKhotftrlT 

AlMl WoU wonhr of CkreruluinaMMHtloti. I( la ■!•- 

rvotd or McbDtCAl i>s|Hr««lon«, Aod o*n IM euUr read 

F ,d)il) ijlgoaled."— ^armcirewfiraf Ertt. 

II. THE SOCIETY AND THE "FAD.' 

nr ArrLXTOX Moiia*ii, Rsq, 1^'. eO'v^to- 

"llr. Morcftii IouikU ft »«u«IMe una lBt«r«(iUi>B 

Addraia utfOu n tfiil (aml»Ii«d b/ » •ntiloocv tmtn 
qA jouoc ladUW macwMiM) : D«tu«ir. * BnwuloK mmI 

Ibsen ara ibooTilr ''•mIIv drainaili; aullion of iholt 

ceniiirT.""— .Vc!'- YorkSMn. 

m. PROTOPLASM AND LIFE. Hy 

C. P. cox. li'. rSiwntn. 

"TobocoiuinvD'lea U> inoevw&o «r»uMBP«cUl- 
tSM.'' — Ckrittiati Union. 

•• PbjwIclAiM vUl DVIOT Ui»Ir r»«<]ltu, «ad Ooa Is 
, l&eB) tnucb food (or ibought."^^(. Coui* M^ieat 
onii aurvte^ Joumat. 

■■ Jlr.OiararleiiBUietlBtonrof 1)1> aubjacl witb 
hbowtoOt* UMl •kllL"— C!p«n Ctmrl. 

" II la o< axUvma InUresL."— M«/trul it iM. 

" Wt>nby(ilacttrofuIt>cru**(."— Indfonn Xftttea 

aFtfurnril. 

" An lotcvMtlnc aod popular Koount of ibo ten. 
4eiio1(« of modem btoluclcal tbourlii-"— A^Hiter 

"All tDtoreaUd In bMocIc*! q Ileal toil ■ vUl flod 
ihAbootita»eiiMMot."—l'**irmiae<vli<:al £<m. 

"Tba^uUiof dlapiavs a ver]r •?iiai[irehepitlT« (raep 
«r bU «lbject."-AV|-t (Jpinion. 

*'I)fttorY<M the alioutlc-ii ul nliKleat* of uatura] 
acdanoo."— Oi'i'tf. 

iV. THE CHEROKEES IN PRE CO- 
LUMBIAN times. Brcrm-eTBoviB. l j". SI 
fir. TbOouM liH* utrcadT pres«[ilnd lo tli« [lUbllc 
•on* i«aaoita ri^r bellvviuc tbe CberokOM were 
nouDd'btiDilvn. but adiiuroual «Tlc1ituca bsAilng 
CD t&«iiiit>lec[bubo«Dobtaiti?J. a more oarMu 

«IU<lr ril tliA T)aIairKre irivlltliiii rnngjc^Itiig l)t» Tal- 

]» rl iMiiiatl«« bint iiini nn Unve In tiit- Bark KM>of4 

IttalBfii (lliim liiplf [jToiif ihat 11j«j worn (!3l»r»- 
;ee«. il« iblulu iho niviiU']Bcu&tjIi> ub c<Mrac«b«^ 
liieir Hue o( lulf ralluu evun txirniiij U;«tr rtwIdoMre 
tDObloU>th*w«»t«nib(uik cl Llic UtaaiwlppU Tb» 
«btMl la lb»r«ror* Ihraofotil: t. Au illunC'aitnii of 
Uie T**«T»e meiliod ot deftliiw irltk prehlMorlc aub- 
iMts; t. InolileDial proof Ihataotna oi U\i tndlanc 
were moubd- biiltili>TK 8. A Biodirors einste u-lM lb 
tbe ll^l of tbe mouu J ipaitmonr. Tbl* vork will ba 
mn ttuporuui couirlbutl<-a to Lbe Llioraiure ot Ibe 
Colutntilau OiActrrtTj wblcli will itoubUaiw appear 
duiiiK lb" comtBB two t^an. 

"A TKliiAblpi-oDulbu lou to th« quBatloii. * TTbo 
werelbo moaiid-bull<lef»I ' "— .Vetc Vorft lYmM. 

■*t'roraaaor CrruM Thntnaa andanakaa (« trace 
bach Uio «vMeiM«« of m alute ladtaa uibe into tbe 
prebtelorto or luOund.buIMUia a^a.^— A*. I'. Sun. 

•' An IntorMlluiC pap*T."— CArtrfinn tiniam. 

V. THE TORNADO. Bv H. A. Haskii. 
ir. tt. 

"Tbe lltU* book U esiremalr lnwreaUDf.'''-Bo». 
iuu 7VitH«'ript. 

"A bgok wblob wUI Bnd maur raadeic*. Tbe 
etMi^ur oo'Torubdo InaursDco' la of t&tereet to 
all p(i>pen;-boldeni lu ilie tOniKlo Stalaa." — Binlcia 
HdVid 

" 'Tiw TomaJu'U a popular Iroatlea uuan liiipor* 
touLproTluceof matoorulogr.lti wblob eolauco.tBe 
MlUtor, Proteaaor Elawiu ol lb<i I'ullod Btalee Sl%aai 
BerTleet may ba reiardod aa ua eipert" -f A(/ad«l- 
jAlaladter. 

VI. TIME-RELATIONS OF MENTAL 
PHEMOMENA. ByJoevru Jiniiow. iT'. 500. 

" All alUilKDla ot pajdiciloic):- will fliiil the book fuU 
ot liiiorcvtluK f&?U. WofM^cr -In^lrow'tf good i^uaJ- 
tUee aa a Uilukar aud aa a writer are luo wall aud 
too wMel7 knowb (o reiiulre tottinxtat."^/'uLUt 
Cp4nion. 

"A ue^rnl wevh lor pncbolosiate^M •mil aa Uia 

CDoral reador—br aettuis forth lu brief and MaUy 
Mlllflblo form tbe prMeat BtaM ol koowiadK* la 
regard lo tbe time repaired for Ute performance of 
met) Ml naOL'—Tkr Cride. 

VII. HOUSEHOLD HYGIENE. Bj 

MAXT TAYum BIMXLU li". TBooula. 
■* A Mualbia brnchure."— fi"x>W(n« A'apfir. 
" PraeUoal and •euiuo.''— /^<t-'i<: i^tntam. 
"TlioailTlceatid eicrlleoC Inrortnetlou Wbleh tt 
OODtatBM an teneiy aud tmoiUaBntir nptyMed."— 

Botton i/eiUcat aiul Stir^ical Jvurmil 

•' PradOoal aad alaiply wrXXWar-Spnugfield H«- 
mtUfoon. 
■■Tbe beat monofrapb on bome tLrgteD*."— At. 

Im i'rrparalitni. 

VIIL THE FIRST YEAR OF CHILD- 
HOOD. BfJ. NiHI Bu-nwiN. 
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LYONS SILKS. 

MOIRE ANTIQUE, 

EAYiFACONNiGLACi 

Corded Bengaline, 

Plain and Glace Veloutine, 

White Satin, Faille, and Veloutine 

FOR WKUUINV CiOWNK. 

Colored Satins, Evpiitng SliadeH. 
CREPE. GAZE. GRENADINE. 

FOB BALL DHKftS- 
NEW YORK. 



THE 



LINENS. 

AH Embroidery Linens, Ltneos far the 
Bod-room, UtiiiDg-roooi, or Kitoben, id 
liirgf UBdortmcnc. 

Linrn GooiJa have be«n our ipecialty for 
DBBrlj fort; ycure, fiad tberD U no desirable 
linen article or fabric vblch tnaj not be 
found in our stock. 

We glndlj send samples of mich of our 
({oods a4 can U* eamplcd. To ^ni come 
idea of tb« range of goods we keep, write 
for catalogue. 

James McCiitcheoii& Co., 

THE LINEN STORE, 

64 i 66 West 23d St., New York. 



H. D. C. HODGES, S74 Broadvaj, Hew York. 



A TEMPORARY BINDER 

for Sritnct tt now rcMljr. >nd will be muled 
postpaid on receipt of 75 cenU. 

Thia bind*! 11 itrong. dnrnble and 
«l<caiH, ku ^ll kid«>c>ll«. and al- 
lows iha opming of the P>tl<i pei- 
taccly flai. Atiy niuobcf c*a be 
taken oul or replaMrt vichoui ilit. 
lurbing the olhcn. anil the |i«prn 
are DEI muiiinteil lor lubwqueni 
pcTDianciit blading. Filed in thi> 
binder, Seitnet u ■Twayf convenicnl 
for icfttcncc. 

TemponuT bindert ol ttK_ lamc 
docnptian but wiihoul %iAt tillc. lo 
fli wiy paper d> periodical ol ordi- 
aary lUc, will tt maited poMpaid on icceipt of [rticc a) 
fireD btloW; le oidcrlni. be >iitc ID nlve ihe mmc oi 
paper or periodical and iijrie of binder. 

a in t« inchet loiiufctolti.^.jo; leallwr, le.do. 

»• " M •" " TI- 

H " IJ " " TS •■«»■ 

IT " 19 ' i.oo " •-»(. 

N. D. C. HODGES. Publisher, 

(14 Broadway, I4ew York. 



Bt'U Willie 



COMPANY. 

95 HILK ST., BOSTON, MASS. 



TbU ^Company oirn^ tlic l.ett*'! 
Piitfiit Krauied to AlvxaiiflcT Urt 
linin IIHI. Mfttxli 7tli, IH70. Nrt, 
174,4(to, nnd Jnminrj- SO, l(i77. 
No. In0,7ft7. M 

Thr TninHiulsttloD «r Spepcli by^ 
Kll kiimvn rorms of ULECTKIC 
SFKAKINU TELEPHONES in- 
lyinses the r\\iht secured to tliis 
Company by tlioabov« imtcnts, niid 
pfiiderw t-arh liidiviiliial u^erortel- 
vpboue», iiot I\iriii»tli4^'d by It or Iti* 
lirt'ttAeoft, rcHpoiipiibIc for »uch un- 
Inwnil tiKtif and all the consc- 
tjtienees tliercol und llublo to Kiilt 
Ijberelbr. 



ttm Hfethed of Protecting Property 
from Ligtitm'ng. fl 

The Lightning Dispeller. 

Price, $20 to S30.-According to titt. | 

Tb« PaUrnl Lt^htninf; DiupclliT la a conduB* 
lor specia)]^ desi^od to dissipntc tlio tncrgy 
of a llE^cninK disoharge. — to prevent ila 
doitiK faanu. — plaoiu^ »uiiiothiiiR iu ita path 
iipoo wbicfa iu capacity for cauatng damap: 
may be expeuded. 

No recorded caxe of lifrhtnlnir Uroke baa 
yet been cited m^ainal the principle ot tbe 
Diffvllitr. So far at known, tho dissipatioD 
of n conductor hiw inrariably [>rot«ctiNl i 
Ihe conditiona ttmployod. 

Correspondence aolicited. 

AOENTS WANTED 

Tbe Amerlcao LI^titolD!; Protection Compu}''* 

United Bank BuHding, Sioux City, Iowa. ^ 

TACOMA rrr?;;? investmentt 

■ &t.lltANTI-:H l!t per <.-elit per Miintim 

tu ati) I'lf lUr *ti< Ki' i-illm. [ lia^.> mai1i> fnim 40 t'l 
&0 pi'r evvi ijc r i.tiuuttj fijr imu rf.atii-iila, I nlao 
loakn Ili«l. iiii.irit:i>i:'', InijirtiK-il ri-al ■•■lat'> li'ana OD 
uitquB>1'ouabl« ■•■eurlUaa frv»n ^ lo <■ t->er vent, pec 
nuuuiii !;<■<. A[*" ban? Dli<.<irc Iin(,;»ln* is Parm. 

H«P( Hay aud liardea Landa. t.'oTrf^pon tf 

vuue ttulldfed regardlcg Weatem Waablnitloa. uH 
io^uirlcaaiiewerndproraplly. Addreaa ^1 

A. C. Slt;KBkB, Tacoma. Waabtttctaa^ 



yon' HEADY. 

THE RADIOMETER. 

B7 DANIEL 8. TROT. 
Tbie contains a diacuMioo of tbe rf 
for their actioo and of tJie phevootenA 
Bent«d in Croofcee' tuHea. 

Price, |ioai|iald, AO crnla. 

1 D. C. HODGES, 874 Broadiay. S. T." 
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THE AMERICAN ASSOCIATION OF INVENTORS 
AKD MANUFACTUKKR8. 

Fkw occiirreocea of public ink'resL have recently Ulcen 
plHce whtcb bftre beeti of greater nioni«at lo Lhe p«opIi.' uml 
the nation as a whole, and few have aUrACte<1 Irss pnhlic 
llteativn tfaao tliat which waa held iq Waabiagtoo in auswer 
lo iherall of Mr. Watkins, on the I9tb of JaQuary,— the 
meftia^ uf the AtnericaD Afisooiatigo of iDvenlon aod Uanu- 
facturera. Organized a year aj(o. nearly, and composed of 
inventors like Dr. Galling, Mr. Charles F. Brush. E. E. 
Sickles; business men like Mr. Gardiner G. Hubbard and 
OberliD Smith; public iimu like GtiuL-ral Butlomorih and 
O. T. Mason; and crieati6c men like ProfesHora Autbony 
and Thurston, and bnck«d hy the Conimiasioner of Patents, 
tbia auociattoQ should hav<: some luterest for the peoplo at 
larffe and for the journalists who reprcwnt the people. lu 
flnt lueetiu^ was opened by the preaidout and attouded by 
the whole bench of ibe Supreme Court, and its uddresDOS 
dtirin)[ its several days' sesstotis were given by the most dis 
tinguiah«d m«D of sci«oc« and greatest inrentorfl of the 
country. 

The purpowe of this organizatioa are declared to be: To 
promote the progress of science and useful arts (Coostitutinn 
V. S., i., 8). The difl.'usiuD of practical, scieutiQc, and legal 
information respecting inventions. The encouragement of 
favorable and Lbe discouragement uf uufavorablo laws re- 
specting property in paleotfl. To secure the co-operation of 
foreign iuventora for reciprocal regulations under patent 
tjiAemti. The proper, just, and adequate protection of the 
lighta of American inventors authorized by the Constitution 
of (be United Stale*. Any person in sympatby with the 
objects of the association is eligible to rocmbcrsfajp under 
conditions slated to the constitution upon the payment of a 
membership fee of 6vc dollars for the first year. No initia- 
tion fee is charged. To the executive council, compoaed of 
the aeven officer* and the niue directors of the association. 
has been assigned the duty of completing the nrganiialion, 
begun with »o much eartiestQecs at W»«hington. 

Its first meeling wan held on the centennial of the signing 
by Qeorge Wuhiugtoa uf the Qrst patent law of the United 
States, the beginning of national industrial prosperity. As 
is well said in the c&ll lately issued for the second meet- 
ing:— 

"The celebratioD of the beginning of the second centnry 
of oar American patent system was the outgrowth of a spon- 
laneouB desire to recogoixe publicly the benellta which that 
system has conferred upon our nation and upon the world. 

"Eminent inventors, statesmen, and scholars from all 
V-arta of (he Union met together to expresa their appreciation 
i)f the mertta of that system, which has lightened the toil of 
(he farmnr. shortened the working hours of the Tuechanio, 
lidded to the safety of the miner, and lifted the burden from 
llie household drudge. 

"The monument then erected on the boundary line be- 
tiro ceoluhcs, embellished by the beat thoughts of 



such gifted minds, will endure so long as tb« librarm of lh« 
world shall preserve lbe record of their tribulf' lo American 
genius. 

" While existing laws hare encouraged and do now atimu* 
late thp creation of intellectual proparty and do throw safe- 
guards around its ownership, yet the fact remains tj^at neither 
the real inventor nor the author has been adequately pro- 
tected in bis rights. 

"This state of affairs has resulted from the fact Ihnt the 
inventors of the country hhve never thoroughly organixed 
thero8«'Ive!> for mutual protection nor brought concerted 
effort to bear upon their reprfsentativei in Cougresa, to tbe 
cud ihat proper laws should be enacted, nor have thoy 
heartily supported the officials of the Government m their 
attempts to secure adequate facilities forcarrying out present 
rvgulaliuus. Hence the syst«*m, even an it exists, has been 
prwerved with great effort, and even now is handicapped hy 
some conditions tliat are not endmraging. 

" It may be true that tbe patent system, in a few inataocM, 
ha.s bad an unfuvorsble effect upon certain ncotions of the 
cjuntry and ujion soirie occupations, and that some owner* 
of useful pateniR have demanded grealer profit for tbfir in- 
ventions than was consistent with tbe public good. But 
such evils, if they exist, can best be remedied by intelligent 
duntusioD among tbuee who have a vital interest in tbe 
things theraaelvcfl. 

" The people at large and (heir repreeeniattvca need to be 
impre<t.vd with the fact that it is to the epoch-making inven- 
tions of lbe century that our country owee its high poailion 
among the civilized nation* of tbe world." 

The patent system so auspiciously inaugurated by the 
greatest and fimt of our presidents hiu been inlermittootly 
promoted and tmmetimes obstructed in its ojyuratiou by that 
ttlternaUoo in [>ow«r of friends auil en«mie« — or lukewarm 
friends — which 9o generally characteriEee the action, of a 
popular government, and that of thu Uuilcd States no leM 
than thoAc of minor countriM. In its best estate, however, 
it has neverdone tbe best that it might for either tbe inventor 
or the nation. During the last few years, iu operation baa 
been shamefully cmbatTaseed and the interests of the country 
hare been greatly injured, while those of the inventor and 
his rightful claims upon the country have been no lew 
aeriou.<ily affected, in consequence of the utter neglevt of this 
great department by Congren, and tbe refusal of Ibe national 
legislature to provide it with respectable quartern and sntfi- 
cient working force. 

In many cases, applications of immense importance to the 
industrial interests of the nation have been kept in Ibe oSlce 
for mauy muullis. through the utter inability of tbe working 
force to ke«p itaelf up with the business of the ofBce, 

The annual report of the Commissioner of Patents to Con- 
gress dated Jan. J, I89I, calls all^ntiou to the lack of suffl- 
cteot examining force and to tbe need of more office room. 
The commissioner remarks that "the pace kept up in tbe 
patent office now, as in all recent years, Is iricoosiitcnt with 
that high degree of care svhich the patent system calls for,** 
and that "a patent should evidence such painstaking in ex- 
amioatioa that upon its faoe it should warrant a vi^l-i^o^^^^'*') 
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iojuDctioa. and th^e c&d be Itttte tloubt that Ibe cODliiiuaace 
of tho ' American " examination system dcppndfl upon so eon- 
dactiag examLualions iato ttiv uovelty of ullegtd iaventious 
Bs to make the seel of the patent oIBcr m power/ul, if not ron- 
cluaive, preeuiuptiou tliut the patent is %'alicl." 

The comniiasiont^r further n-p<>rtA thnt "diirini; th« past 
year the patoiit olBce bas earned a surpluH, over every ex- 
petuc, of t3^1,0T4.9S. and the total balance (o the credit of 
the patent fund now in the treasury of the United Stales is 
tS,872.745.24, und that the iDreators of the country cannot 
understaod why ihe j^oTernment tabefl their money and then 
fails to provide necessary facilities.'* 

Such a state of atfairs is simply a diagracc to the coiiutry 
and to the caoiaiittees of Congress «atru8ted with the care of 
thi« great instrument of national advancemeat. The work 

' of the association should be forwarded by every ciUieu and 
promoted by every journal in the land. The indifference of 
Ibe members of the committees of Congress having: charge 
of the huHiiieM interestn of the country cau only be accounted 

, for by Ihi) ftict that the people, and specially the business 
loeu of the country, who should continually consult with 
and direct th(«e comniitteeH, pay no attention to thii) branch 
of leg-islative work. Were Ihew committees carefully made 
np of men well post^^ in tlie work entrusted to tbem, and 
were they kept up to tbeir duty by the pressure of public 
opinion, the prosperity of the rialiou would be vastly belter 
assured than now. 



BOME RECENT M[NKKAL DISCOVERIES IN THE 
STATE OF WASHINGTON. 

When 1 visited Wasbiagtoo Territory in the autuoiD of 
1887, I found great activity among the prospectors in the 
mounlaiuuus region lying near the Canada line, and botwoou 
the CH»c-nde Range and the Bitter Root division of Uie Rocky 
Mountaios; aim in the Cicurd'Alene regiuii. Mauy Usbure 
veins carrying gold, silver, lead, sine, copper, etc , had been 
discovered, and tested sufficiently to prove their richness. 
' lu some cases the precious metalti were associated n-illi iron 
L«arbonatea. but more commonly with iron niilphidra, galena, 
and lead carbonates. Chlorine, autioiony, and riuc were 
also found in combination. C-opper was found both native 
and combined. The gangue wus usually quartz, with which 
is often awociated what is called " porphyry." Tbecountry 
rocks are granite, quartaite, argilite, and limestone. 

On my return to the cv-untry in 1891 ^now the Slate of 
Washington) I found that there bad been no loss of reputa- 
tion in re»pect to any of the mining localities; but that in 
all except the Cocur d'Alene and Colville regions the devel 
opment of ores had been retarded by the lack of transiiorla- 
tioo. 

In 1887, the Cascade Range proper, Ibongli rich in the 
purest magnetite along \t» crest, and in the Cretaceous lig- 
nites along its llauks, was not regarded as a prumisiuif Qeld 
for the diacovery of the precious and base metals. A few 
small veins of low grade silver, gold, and copper ore had 
been found among the iron l>eanng rooks about the head 
springs of the Snoquutmic River, but nothing tn compare 
with ibe devvlupments on the waters of the Hethow, Okiua- 
ganc, Kootenai, Ccaur d'Alene and upper Columbia, on the 
east of the Cascade Range. But during my visit to the State 
last aulttmu t found an army of prospectors and miners at 
work on a group of veins running along the western tlaak 
of tho Cascade Range. This group or belt so fur as discov- 
ered is about Hfty miles long and Qfteen miles wide (perhaps 



twenty miles wide), and occupies tbe eastern edge of Sno-< 
homish and Skagit t>>nnties. The region is drained by the 
upper waters of tbe Skagit, Stillaguamisfa, and Skykomish 
Rivera. The veins are well.deflned fissure? carrying gold, 
silver, lead, copper, and snipbur with iron, antimony and 
arsenic iit quartz and porphyry: ta other words, the same 
Ktirt of veins tut Llinse found in eaftlem Washington. Usual- 
ly Ihey follow the couree of the country rocks, but with the ^ 
usual branching aud Sexing. H 

The country rocks, which consist also of granite, quartzite, 
and slate (I saw no limestone) usually ^tand nearly vertical, 
though in some places inclining eastward with a dip as low 
OS thirty degrees. The general trend of both country rocks 
and ore veins is a littlo more to the north-east thau that of the 
irregular crest-line of Ihe main mountain. Hence they all 
croiis the mountaiu at a sharp angle immediately north of 
the Cascade Pass, the name given lo the notch at the head 
of tbe Cascade Bivcr, which is one of the chief affluents of 
the Bkagit River. This locality has within two year* be- 
come famous as the " Cascade Mining Dintncl." Here have 
been opened numerous veins of auriferous pyrites and ar- 
gentiferous galena. The veins are broken across by a deep 
gorge, whose steep side* are striped by the disclo)wd vertical 
odges of Ihe veins. Of course, in many places the outcrops 
are concealed by soil and vegetation, but thp mountain^ 
thrve lo four Ihou^iid feet aboee the gorge {six lo 
thousand feet above Puget Sound), and the upper third is 
bare rock, and numerous denuded spacesexteud much IowAtwh 
The physical conditions are favorable for prospecting. niioH 
ing, concentrating, aud moving. Tbe mountain on tht 
north side holds near its summit two small glaciers: iho 
lower one I named the Silver Queen, Lbe upper one the Sky- 
light. Snow slides and running gravel are uncomfortably 
common ou these heights. But safe camping ground caa 
always be found in ihe evergreen forest** on the mountain 
sides. So much for the north end of this mineral belt. 

The other leading mining district is at the south end of 
the belt, and is known as tbe Silver Creek District on oaa 
side of a dividing rtdge. and the Monte Cristo District on 
the other side. Silver Creek is a tributary of the Skykomish 
River, and bas its head in Silver Ldikc, a beautiful little 
sheet of water nestling among the evergreens in a groove of 
one of tbe lufly outliers of the maiu range. Tbe cret^k, af- 
ter running iu Its elevated trough for two or three miles 
suddenly begins to pilch doivn a steep escarpment, and falls 
a vertical distauce of two thousand feet in ibree miles of 
surface measurement, and falls flfteen hundred feet more 
ill tbe next five miles, ut tbe cud of which it joins the north 
brunch of tbe Skykomish River, Its course is southerly. 

The Monte Cristo District is made by a continuation esi 
ward of the veiosof theupper half of lbe Silver Creek District 
which pass Ihrough the water-shed into the valley of the Saul 
River, a tributary of the Skagit. Taking this part of the' 
mineral belt across ita widt-et part it measureent least twelve 
miles, probably more. The ores do nol differ materially 
from those of the Cascade River country, and the veiiut^ 
stand on each side of Ihe gulohea, offering every facility mH 
the miner. Nol loss Lhnn thirty distinct veius (or ledges) 
have Iw'en uncoverc<l. and msny laiineU of several hundred 
feet in length have been driven horizontally. The best 
" rich streaks " are of argeutiferous galena, which in a few 
cases are as much as four feet wide (generally much less), 
and CMrry from thirty lo three hundred ounces of silver 
the Ion. 

This new oiiaerel region is as yet but very partially 
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amined. It is, however, a pertnaaeDt addition to the vast 
mining territory of the Rocky and trans-Bocky Mountain 
country, and when considered in connection with previous 
discoveries, it suggests the probability that the minerdl de- 
posits of the State of Washington exceed in quantity and 
value those of any other State. 

W, H. RUFFUKB. 
Lazlnclon, Vb., 3aa. SS. 



THE irVOLUTION OF THE LOUP RIVERS IN 
NEBRASKA. 

The most casual inspection of a map of central Nebraska 
might suggest that the hydrography of the region has proba- 
bly undergone radical changes. It looks as if the three 
Loup rivers, and the smaller creeks running parallel to them, 
had once been separate tributaries of the Platte, all indepen- 
dent of each other, as roughly indicated by the dotted lines 
on the map (Fig. 1). The Platte is the great central truak 
of the drainage, and these streams all seem to be headed for 
it like branches, and would join it directly if they bad not 
been somehow turned eastward and united to form the Loup 
River. 

It is the fate of such impressions to fade out in the light 
of accurate knowledge, but there are some survivals, and this 
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bids fair to be one of them. I have, I think, veriSed it by 
field work, and I will.briefly recount some of the topographic 
and geological data which tend to confirm the first impres- 
Btoa. 

The Loup rivers fiaw in channels excavated from fifty to 
two hundred feet in soft tertiary marls. Taking them in 
succession from south-west to north-east each stream is lower 
than the preceding one. A profile on a line at right angles 
to the general south-east course of all the streams of the 
Loup system, would have the general character roughly repre- 
sented in Fig. 2. 

This general north-east slant of the country gives a great 
advantage in rapidity of erosion to all ravines on the south- 
west side of each stream. They become longer, deeper, carry 
more water, and are cut down more rapidly than those on 
the north-east side of the next higher stream, because they 
ran with the slope of the country and have a lower outlet. 
Thus the space between the streams is captured by the more 
vigorous headwater erosion of the north-easterly tributary. 
Presently a branch more vigorous than the rest captures the 
headwaters of its neighbor lying to the south-west. This 
imparts still greater vigor of attack, and the succeeding 
OBptnres in the same direction are hastened. 

The latest robbery in the Loup system is that of the head- 
waters of Wood River. Journeying down from the head- 



watera of the South Lonp one is impressed with the apparent 
continuity of its valley with that of Wood River, rather than 
with that of the South Loup itself below Callaway. It is ob- 
viously an instance of the lower, more easterly stream cntting^ 
through the divide and drawing to itself the headwaters of 
the higher one. 

This scries of captures by lower tributaries is exhibited on 
a grand scale and in a mature form in the Lonp system. 
Another example on a smaller scale, and in its incipient 
stages, is shown in Fig. 3. The streams a and 6 have each 
captured the headwatere of some streams lying westward, 
and a threatens to capture the headwaters of b. 

In this case, on the Republican River, the slant of the 
country is directly east, and is due to the Rocky Mountain 
upheaval, which gave an eastward tilt to the great plains. 
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In the Loup region there is also, in addition to the eastward 
slope, a pitch to the north-east, which has a more local 
origin, but is, none the less, an important factor in the evo- 
lution of the Iioup system. The last great tertiary lake 
(Cheyenne) submerged the Ix)up and the Republican com- 
pletely, hut left the upper Platte a vigorous mountain stream, 
bringing down silt at a rapid rate. This silt, quickly sub- 
siding in the still lake waters, formed a succession of bars 
off the mouth of the river, as the shore line shifted east and 
west in the vicissitudes of climate, and of upheaval and But>- 
sidence. There was no permanent point of discharge, and 
consequently no permanent single bar, but a general distri- 
bution of silt in and along the channel of the Platte, which 
accumulated to such an extent as to raise the level of this 
river above that of the Loupon the north and the Republican 
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on the south. This is true in the case of the Loup, notwith- 
standing it is a tributary of the Platte, and the anomally is 
explained by the lower gradient of the Loup. The tributary 
is at the same level as the parent stream at the point of con- 
fluence, but the Platte falls 7.1 feet per mile and the Loup 
only 5.6 feet per mile. This brings the Platte rapidly above 
the Loup in following them upwards from the point of con- 
fluence. It is true that this lower gradient of the Loup is 
itself anomalous, so that I have only explained one anomaly 
by another. The full explanation of the second would require 
another article. 

The natural result of excessive deposition along the Platte 
would be to crowd the mouths of its tributaries eastward and 
obliterate their old channels. Xot only would they be turned 
to the east hy the mass of silt in their former ^at-h^^Mi. 



tltej wouM be crowded u|>on «Hch other unci unite in a mail) 
trunk almoet parallel to tlie Finite, like the luwer Loup. The 
lu'o causes, beadwHler tfrutrioti and Pliocene cbHimtfl-rillmK. 
liBVe worked together harmoniously. The former ha.s nwepl 
the upper courses ne»lward by a series of captures; Lhe latter 
has crowded-the mouths of the tributarioa eaatward and made 
tbeu) coalesce iuto u HiriKle tiir^e tributary. Thus a num- 
ber uf separate tribularic& entering tho Platlc nearly at right 
snirlee have beeo whecIcO into an oblique position, and 
evolred into one )freat tributary system, whose volume rivals 
that of the parrnt stream. L. E. Higkb. 
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NOTE8 AND NEWS. 

A TB1.E0RAII hBB been rerptt-nl annnuncin^ thp illness ctt the 
Right Iter. Jotin J. Keanf. D.D.. pre«id«-m M the Catholin Uni- 
T«nity of Amcrk-a. nn<) recguetiini; Mist tbt.- iIhIood w))i<^h Ills ad- 
dress, before tile Orooklyn InsUtiitc, on "Leo XI] I. and tlwHoclal 
[*roUemB of the Day " is to he gtv^n be [tcwtpoiiM until Bishop 
Keaue U able to come to Brooklyn to deliver il. 

— Th> Be who interest themsekn in the ahnripnil lan^nai^m of 
Autlrnlin, will hear vritb miirh satkfsclion (hut itie vernsnilnr of 
the nutivesof the HacI>onnell range, South Auotralln, lin» been 
stU(1ie<I and committed to wrtliDe by their missionary, Bev. H. 
K^uifie. who r««ide4 on the Finke River Riu>siofl. Hi» KrsGoroftr and 
vocsl'uiary occupy tbo nret flfly-four pages of the Tran^actlnns 
of the Royal Society of South Auxtralia (VoL XIV.. Pait I.. July, 
1881. 12mo>, a pmcKli(.-«l edited by Professor Ralph Tate, Adelaide, 
W. C. RuHby. publisher. 

— On the ttth of January representative scienlisbs from the 
rerenl part* of the State met in Austin, at (he Uoiversity of 

iXBs, aad orgaulxed a Texas Academy of Sviouce, The odlccfs 
are: pmuderit, I>r. Eveihart, pruTesMt oT ohruiistry. Austui: vice- 
prmident, Mr. Dumhle, iiiate geologist, Austin; trpnstirer. Profes- 
sor Nagle, A^tciiltural snd Merlianical college, Brynn; lionomry 
etary. Dr, Macfarlaiie, profeawr of phyftic«, Aur<|.ln; nieottiers 
council. Dr. IlaUteil, professor of matheuialk'S. Austin; Mr. 
I Btrecmwitz, Btale Ueologicol Survey; and Dr. Simonde, pro- 
of jjeoiogy, Austin. 

— At the Isle nnnuni meeting of iht> luwa .^tndemy of Science 
Mr. R. Ellsworth Call exhibited a remarkable fipecioien of the hu- 
man hyobi bone, taken from a mule fmhject. The ha^i-hyal was 

EomiT^y frrcf^lar on the anterior (surface witb complete oblit- 
I or the median rertical ri'Jge; the anterior aspect was also 
'aotnewliBt concave, TIte riijbt cernto-byal was entirely wanling: 
(be left wus nearly oh long as the Ihyro-hynl on its side, and was 
styliform in sba|)e. It was completely ankylosed lo the basi-byal. 
On the side on wbicli the c«nilo>hyal was wantiiiK then* was no 
«ridfDC« uf any structure correHpoiidiiig to Uie cerato*hyal and nu 
iodicatiiin of a iynovinl tiurxa or ittrijctiir« wbicb would show that 
il liad ever exl»t«d. In uihlition, the inuvoli.* of (hat iiide were 
allscbed to the hsM-bynl, snd this was believed to be the cause of 
the disappearance of the verlicnl median ridge and the cause of 
the rongbeoed cbaract«rs pre'enled by the anterior auiface. 

— The second oimual meetinj; of the Nebraska .\cademy of 
sienccs was held at (he University of Nebrnsko, commencing 
lunidsy, Deo. HI, 1881. The programme wa« as follows: the 

president's addrwa, BpeHtliutiou in ScieiKe (Pr. Kingsley beinf; 
absent, tlie address was read by Dr. U. E. Bessey); The Slime 
Moulds of Crete, l<y A. T. Bell; Tlie Evolution of Oxygen by 
PlanU, hy A. F. Woods; .Additiotts to the Ftom of Nebmska, by 
by Profeasor G. D. Swesey; The Flora of the ntnck Hills, by Dr. 
E. Beeney; Metabolium, by Dr. Q. D. Lowry: A Bacterial Dig- 
of Com, by IL i). Doncarwon ; Note* on the Flora of the 
lian Well at Lincoln, by J. R. Schofleld. Tbe officers for 
are: president. Dr. Charles E. Bessey, Unirentty of Ke- 
hmska, Lincoln; rice-pre^ideiil, Professor 0. D. Swi>zey. Dnane 
OoUege, Crete; sccretAry, W, E«lgar Taj-lor, Suie Normal School, 
Peru; costcKlian, Lawrence Bruner. Untveraity of Nebraska, Liu- 
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coin; trustees, Bs-Superlnlendeot C. T Hartley. Liuculn. ao<l Dr. 
H. B. Lnwrv, Lincoln. 

— In a paper presented to the Iowa Academy of Sdeooea, 
•■entlr, >Ii»4 Minnie Ilowe, essisuint in bMagy in the West 
Mt^me^ High 8c!iool. described a r^cries of experiments made 
her at the Iswa Slate University during the winter and spring of 
1891, together with tlieir results. Tbe problem which Mias Ilowe 
attempted to solve wo.^ the separation of lhe Bacterium, BaetlllU 
tntbttUia, from (he ye»Ht plant Har^haromyce* etrfm*i(K found to* ^ 
gr(biT in ordinary Hoft yeast. She sought. al»o, lo obtain pUT«jH 
cultures of vHcb and to determine tite pari Ihnt each played in i 
btead-mnking- It wan found tbat bread made of sterilized Sour 
and rallied with tbe pure bacillus culture na^ liRbi. but uot as 
spongy as ordinary bread, sweet, close grained, rather dark-col- 
ored, smelling and tasting much like "Fnll'raii>ed " bread. Bread 
raiaod with the pure yenst culture under exactly the maw condl- 
lion'^Bti lhe llrvt wsh somewhat lictit. hwici. not so finu-graioed 
nor OA light ns either ordinsry ^^eBd or tbat msde with bacteria. 
It hdd a i>eculiar ineipid taste, with an m\ar unlike that of eithe 
of the other kindri. The tiwilt of the-e experiments seems 
show that neii her the yeast plant nor the hAcillu<) alone will mat 
as good bread ni l)Otb togetlier ; ibnt either without the other ' 
pro>iucc alcoholic fermtiitation ami cause t>read lo rise; tbat the 
biicillus 14 rather nmrc efhclent alone iban the yeast. Further 
(Expert mentalion is projeclcil along Lhe ounu!' line, since no one 
^X, of experinieolf can be regarded as oonclunre. ^ 

— '• Tbe tuilueuxa b once more in tbe air.*" soya tIte BrtWs* 
Medical jQurnal, "»uflcd hither uud tbitber throughout tbe 
habitable world, a rormldnblu, disat^ling, and fatal paudemic 
Once more we are lu'gently asked on all sides. ' Qave we a t{<eciRc ? 
Can we uffeJ- a cure?' It is the old delusitm and the everlasting 
and unreasoning, hnt excusable, imfuiti^ore for lhe miracu- 
lous nwl the imposMble.. • Disease come.<i by Providence 
and goes by me<licine;' that La a durable and popular fornnila. Of 
s|)ecittcft for nnle there are. of course, a legion. To sell Ibem is 
the buMinew* of lhe r|nacks; tt>e ihlatteis, the lldllowate. the Mor- 
rtBons sIjouih] in specifica. There sre ft doe«>n availalile for chol- 
era, for typhoid, fur auialLpox, (or liyilropltobiB, fnr oarciiH^tna^ 
all equally ptaiisil>le and ecpiHlly use)e»«> excvpt fnr commerce — 
and why not for influenxa? But is there a opeciflc for any dh- 
ease ? II is more than doubtful. The more we linnw of tlie nature 
and causu of disease, of its origin and life-history, the less we are 
inclined even to expect tbe discovery of ^peciftcd. Dlseaas we 
know wit as an entity, an euemy to l<e strut-k dotvu with a club, 
or to he e-Xpelled by h drug, hut as u iirucesi. tbe change of tissues 
and of fluids, the gmwih of a microbe, the proliferation of a cell, 
tbo secretion of a virus. We can tuoOify the proceases. we can 
lesten their virulent productH, we can fortify agnin-it their wont 
eSecU; we can aid tbe crolutioo and perhaps guide it to health; 
wimetiint!* we can arrest it; and often we can anticipate it Tbua 
we know how to ward off many diseases. Cbolcra, typhoid, 
8iuall'|>ox, bydrophoLiii are enemies whom we can meet at the 
gale and forbid their approach. Deaths front either of theae pr»< 
venlable Jiseu'K'S ure. fur Lh«t mu«l pari, violent <ieiitltd, inSicted by 
the ignorance of the people, the iwglect of the sanitary authorities. 
Pt>pulHa vuH inori. In their search fur upecitiw they parley with 
the enemy and lose their lives. Of iutiuensa we know Ivm than 
of most other infectii^ns; It is aextal. eomuiunieable from penoa 
lo jierson. and along the tinc4 of travel. For it, as for scarlet 
feviv, we have only isolation as a pieventive and palliatives as a 
trentment. Perliapa one day wn shall know more; but there doea 
not seem any liktilihocl of tbe discovery of a specific, and judging 
from numertus aualogien it ih far from certain that there is in this 
any ground for reproach. At any rate, it comtw Inully from a 
public and from a generation which is content to leave Oreat 
Bt'itain without even one Instihite of IVerentire Medicine, and 
whk^b is left to an appeal for fnods from a Lister and a Koecaa to 
found Bueh an lo^tltute — in which lies a chief hope for fimbw 
life-eaTiog and the advance of preventive and cuiuLive knowledge 
— while miiliuuH arv Isvisbed on weapons of destruotion. or the 
more obvtous n>eans of charitable relief to physical suffering; and 
ftnally on the purchase of fraudulent 'speciflos.* " 
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— Hie Rain Coovesnoo ol MlU«n, Suuth Dakota, voa lurgplf 
attvoded, and aa a mull it u beli^vnl tUat twraty coontles will 
tttv^ tite ofTi-r uf a KauMU artificial rnin coai|iaii7 to prodaco 
min (luring the rrr>[i ta>xiu^n at 90OD a county, on Ibe UDd<>rtiland- 
in{f thxc if llii-ix ia no rain there will bf> aa pa;. 

— Profewor S. Ward LiHier, lael yeai IvcLnxcr on bioloKy and 
In Ttlnity Colleuv. Hartford, .-md later (^>nnect^ with ihv 

(State* neolo^kal Surrej- in Colorado, has bren appoit)tv<l 
tarn u> itio Board <it tSAnagBmcat of Dip United StatBti Exhibit 
World's Vtiir. B« will aelet't atul rliLwiry fcisitilR. 

— It la expecwd tbat tbe Spicer Libnirf of the Brooklyn Poljr 
clioic win be catatogued aod opnted tor Budenta by May 1. 

).00O bad bccD »iM?aikd for boc^B and nearly 10,000 aelect«<l 
volum<^ hnw bt'^ii placed apoo it^ shelves, oooiprtsinK tbe lateet 
works in pliilo^hy. kw, bhtory, M-renci:-, nnd getiemi liiorsiure. 
Tto entire c-wt of the new builditi^, iucludlag Imd and Hjuip- 
meut, has bent eatlnuibal at (SJO.OOO. 

— Tbe next nH-vting of tin* N«n- York Section of the American 
BntQcU of tbe Society forpBjcbiral Rt.'w.'arch w'ill tw held hI Rixim 
10, Columbia College, La* ButldinK. Wednesday, l-'eb. 10. at 8 
F.I1. Pfofe»9or William Jam«r will preside. The ptottramme 
will be aa follows : 1. Routine bueinesa. 3. Address by IVof^wor 
Jamei. on tbe CeoeuA of Ualiucinalions. S. Report of rame ex- 
prviincnUi in autotnatic ivritiuK. ^y B. I'. Undei wood (to be read by 
It Hodg«on, sot:rctary of the AmeHcaa brunch). There will be do 
AJniit tanco except by ticket, S|>c(rtal tk'ket« ire »cot for mem- 
bers and amocialea. Other tteket«. each of irhicb tvill admit three 
f>ersf<ti<i. will enable member? and a^sociateii to introduce Lbeir 
fnendv Extra Itckrts may be obtained hy tnembera or aAsorifttea 
on application to the ^.eeretary of the section, J. H. Hy»lop, Co- 
lumbia Collei;r, New York. 

— The Xew York TVibune states (hat iinioog.tbe many proposed 
■ddltlooit to Columbia Collei;e U a new whool. to be known an tite 
Behool of Pure fV^it-nce. The nnnouncement has met with the 
approval of the many friend? of the college, C7p to the present 
time the greater part of tbe scientific work hae been done under 
tbe direction of tbe Cacnity of the School of Mines. ]n the new 

liooi the courAe will be ttiree years, and will lead to the degree 
'. Doctor of Pbilo«ophy. A i4udei)t In the School of Aria will tie 
to spend hi» Mnior year in that ilepatlnient, take tite dtftree 
! A.U. .and at tbe end of theserond and third years, res|>ecti vely, 
tbe nen- ^bool, take tbe de^reee or M. A. aod Ph.D. Tbe fac- 
ulty in the ychool of Pore Steteoce will be made up principnlly of 
the teachen in the School of Mines. The college proper will 
AUDUa diiMirlmeut. in ncoordance with the recomiuendntioos of 
' Cbarlw F. Chandler, dean of the Bebool of Mines, wlwrs 
!n)tUtc research ran l>e carried on. 

I — • The lloating of the p«rti(-l«« of cloud or fog, Uerr von Prank 
of OraK fevkd (o eiplniii (.Vofwre, Jan. 14) by the presence of an 
enirelo|te nf imiiuvjuk vapirr. Asan approxiuiatf av)*nif;e value for 
tbe diameter of droplet with envelope he gives 0. 7 mm. 9oppos- 
iug one cubic metre of doud to hold 3 grammes of water, tber« 
would be an interval of 0.2 mm. between tbe envelopes. When 
clouds |iaM over the sun, the abadows of objects are perceptibly 
iBngllieoed when Die darkening occurs, and tbe author attributes 
thin lo rvfmetion by the vapor eBTelopea. Again, it a difficult to 
cee bow water droplets in the form of cloud or fog could exi^t at 
•Ufb various lemperalures. did not the rapor envelope*, as bad 
cowlurlon* of heat (compare Leidenfroet's dropa), Ruard the drop- 
lets tm>om<i extent from evnponttinK and frM^inK- Tlie minute 
perticlM must soon be dicmipated by the »un'a rav«, if they were 
not in a kind of spheroidal "late. Thi« beatiDg expsmis the en- 
velopes, »o that the cloud tends to rise ; and Tarions |>lietiumenB in 
nature cuay ba thu« e:iplain«d (e.R. the rise of mint in Alpine 
Talk'Va). Onc« more, Utjuid droplet« have been otwerved (by Asa- 
nann) Ooallog in air of — 10° C. On uieelinR a solid body these 
to ice-lniupe without fryiitaUine fiiructurv. Bore, according 
I Herr von Frank, the vapor-enrelopes prevent freeting till Ibey 
rupturetl by the wild ; tbe droplet thus loses the bad euodne- 
of heat wbloh protected U, and solidifies so quickly tbat no 



erystals can form- Tha anihor supposett that with mneh oqunHis 
vapor in llw* air JHrgerdropsforai, tbe clouds HnatinK io-^rvr; with 
leJB aquirotM va|M.<r, the drops an- smaller and the rluud« highor; 
the tbi<-km>s of envelope, however, bein^ tbe same for largo tfltl 
smnll droits under like conditions of temperature and pressure. 

— A deapatcb to tbe New Ywk TVitwne, dut«U San Francisco, 
Jitn, 24, f tatea tbat U. W. Tarn«r. a Keudoitist of WaahhiKton. 
D.C.. who for two years [xtat, tUMlor Ibe au8|»oCH of tbeCallfomia 
Diviiiioa of .Mining Geology, ha-t been exploring the gold rvgioiHi 
of tbe Sierras, arrived there the day before. Mr. Turner obtaioeil 
from a gulch at Care i?ity. l>Unveras Cntmty, a mMcoric aGooa 
that will excite no little Interest In the scienliftc world. It la al- 
mcMt a* lar|^ as one's ti«t, and around a good portion of It la a \ 
solid film of gold. In ooe place llie gold shows (or about an inch 
square. Uitberto, in all discoverins, no meteoric iron has been 
found in cuMnedion with gold. " It tlfnioiulrat'^" Mr. Turner 
■•ay*, " tliat tlivre is godl in Ihf worMs uf «|muv from which uiute- 
oric iron has fallen. Tlu* ^|N■<'i<l)c^ will be l>Oked nml M-ot 10 
WashinKtoo. Other pieces wiU probably be fort»anU''l from Cal- 
averas. 1 have examined it very carefully. It 19 extremely 
tough, and it is aimwil impoesiMe to break it. In my oiunion it 
has fallen from otke of the stars. Thi^ demonslrales that there b 
cold in some of the stars, at least, I shall send tlus piece to llw 
Smtlhioniiin ItwtUulioD." 

— In tli« Reitrrtoriuut fiir Jfrfeorofoy^^lVoL XIV. No. 10). M. 
G. Berg diACu^virtr the fiequency and geographical diwtributioa of 
heavy dally rainfalls in Btiropvnn BuMJa. excepliog Finland and 
the (Tauceaus The obvecvaUoue, says A'ufure, refer to the yeaia 
I986-D0. a ralber sborl period: but in previous years ttier« wn« 
not aufllcieiit stations for such an investigation. The paper deals 
exclusively with falU ut between 1.4 aod 3 tnchrs. diaiributad 
nocording to nionthH, for the viirious ^ivemments of tbe empirft, 
Tbe reeulls fJiow that the frr^juenry of heavy falls is subject lu 
considerable Hiictuntion from year to year. Tbe r^loos of gieal- 
■•sl frequency occar on the nouth cast coa^t of the Crloeft aitd the 
i-xlreme *outh-weat of the empire: on tbe enalern side of Uie 
UniefHT, tlie re^i^o extending to Bmolensk and further north- 
wards is also subject to very heavy folb. The northern limit of 
daily falls of over 8 inches, so far as relates to Central Roaiia. fa 
the Government of Moscow. The yearly range of frequency 
reaches a maximum in summer, and, eiceftt in the south-eoAtem 
districU, tbe fre«juency in autumn is greater than in tipring. In 
July and Aogust tbe greAl falU extend over very large dlslrlrta^ 
and at utiisr Rnuona are generally regulated by the cuurse of the 
barometric dcpressMWi*, Tlie following is the average yearly fre- 
quency of the heavy fulls for llie whole empire, arranged accord- 
ing to seasons : winter, 0.8; spring, 14.8; euninicr, lOO.'l. autumn, 
iO.S. The maximum amount wliirb fell in uny day was over 8 
inches, in Bessarabia. 

— Thomas Wbitiaker hai juitretidy a second edition of St. 
Clair's - Buried Cities and Bible Countnes," tbe work on Pal««tii»« 
exploration ibat was well received lost fall. 

— E. & F. N. Spon * Co. ex|>ect to have ready vpry shortly lbs 
twxmd edition, revised and enlarged, of "The Maintenam.-e of 
MacadamiKied Koads," by T. Codriugloo; also the secuod etlitioo, 
revised and enlarged, of " The Municipal and Saniury Eiiginsei a 
Handbook," by U. P. Boulnois. 

~ Tbe pruapectus is issued of a t'orttlirhtuitururiMenxitafUitht 
ZtiUieitrift, an organ for laboratories of fi)re«t-l»«»liiny, foreat-xool- 
ogy, forest-clieuiinuy, sgricuUure, ai>d meteorology. It is to ap- 
pear monthly in Munich, under the editorshipof Dr. Cari Fmiherr 
Ton T>il>enf; tbe Bnt uiiiober is aonoanoed for th« current 
month. 

— A work on th* great earthquake of Japan, by ProfetHDr Jobn 
Uilne and Profemor W, R Burton, is now in tbo pros at Tokyo. 
It will be illustrated by SA large phtHo-plates. For the soke of 
comiiarison, there will be two ptat«n showing on a small ^ale the 
effects of earthquake in Italy and oth(*r countries. AH the plUas 
are to be on llie finest qnality of Japartese paper. 
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N. D. C. H ODGES, 

874 Bboadwav, Nbw York. 

OrMt IMMU) ud Kotopo 4.10 «rMr. 

OonnHanJcaUfMUiwlll tie««loDiiiMl tram say qua(t«r. Abxtractaof •olcatllk) 
p«p«n mtv aoUelicd. and mm buodnd ootitoit of tho tiw«i» c4iouUttlnit ciuih wll' 
he m«Uei1 Ut« KiiUinr on rwituMi in adTMUw. R«)Mtea m&iHMi»1riu will ti« 
r«titfB«d to Uh> autlKini aaiy when tbo nM|uUile uDount ot poatw(« Booom- 
p«a1«a t&< ■uumaortpt. Wbttt«r«r !■ iBtcndtd for ui*Mtloo ivtM &« MQibrotl' 
n4U<il hr Ibr tikiiMi kBit Mliltva* of tbo vrltrr; tint iiM>c«i«rUT tat (iiitalte«tJoii. 
bat »■ a KUATNitf of food fkllli. W« do Dot bald ounoJrM roapaoalblv for 
Miy TlQw or oplaloQB oproiMd in tbe egmawpi KkUum fit nor eom-vpotidinibi. 
AttfifiUou U cAllod tn Ihn "Waiita" coIurib. All am lorltod to luw It In 
■olfatltlng lufnrBiatloo or »a«Ung unw pcwIUmta. Thn aniam and Bddn«a of 
AppHcuita abould b« gina la fUD. mo tbai antvem wlU ko tllr«ci to ll»ai. The 
Biclianm" ouloma lallkovlapoiw'n. 

ror^Jkd*«tUlnc Bum apiilr to Usmbt P. Tatlos. IT Lalaj^tt* PtM«, Kew 
rorfe. 

A BECENT ANALYSTS OF WILL.' 

Thk promise made by Professor Baldwin in llie preface to 
liiii fimt "TTiiudbook"' Iihs been fulfilled. The expeetalion 
aruttaed hy this pruiuisv Ims i>crl)apf boou more than grniiticd 
aince in the "Psychotogry of Keeling and Will" we have 
the BBmp ri)^>rous BcieuUlIc treuLmeut whkh characlerizcd 
tli)> former volutue, applied to Hubjec-t mailer whicli, for rea- 
KonH now huowu to bt> suicidal, baa been worked over fur 
college (exl-books with far less care a^id antiKfaclion than the 
Ktiiclly inlellectDal nijeralioaa. It must Iw a source of coo- 
(pnalulatiou to teachers of psycholoi;* U> know that we are 
uow buvinp h''^" "" yenr by year psyrhologies wbich deal 
wilh the stubborn complexities of mind from s standpoint 
Uml bid» fair to iti%'e u» soon, if it has not done so already, a 
voritablo "'New Psychology." 

Tvbing the old method at its true worth and retaining the 
sum lulul of vuluablb re«ultfi it has g;iveo, it is still evident 
thai the " natural science point of view " has been ao fruit- 
ful in il8 cun«tniutioti of psycboluf^ical data, bos so modiSed 
Id oonceptiona, has in fact so chauged the whole face of 
pKycliolnnicol procedure, that nothiug abort of " New Psy- 
clioloi^y "' can hrieHy charaj-'lerixe Ihewe coiinequenceo. The 
Tolumea of both JameK and Baldwin will, however, have 
their real value for teachers, not only &s psychology, but us 
affording an ordered IxKly of srientitically determined InivR 
necrtwary forunylhtng liku f^uiLful philoeM>phica1 construc- 
tion. Tb»f ddti* of philofftpby mnat roine from wit^nce h« 
positive, and the scientific data given up by psycholni^y nrp, 
it IK clear, peculiarly valuable a» a contribution to the cou- 
dttiouH neceatiary forwrinuH pbiloeopbizing. Rational inter- 
ipretation. aided by " Lh« judtciun» use of hypothesea." is 
i«oe«»ary to complete the full survey of mind, but pre8U|>- 
if it is to be of genuine worth, previous empirical to- 

iligatlon. Upon such inTef>tignlton is based " Iho possi- 

> -nsDdbQokaf PardMlosy: p««Ui>c aad WUl," byJmmiM Mark B*ld«lD. 
necuT UoK A Co., Hew Tork. 
* ■■MinMandlQiMllwi.*' 
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bility of a psychology, which U not a metaphysics, nor ereo fl 
a philosophy." ' 

Written under this concepUoa is Profesaor Baldwin's 
"Handbook.^ It in repletj?, however, wtUi latent suggea- 
tiuns which lake one immediately over into the philosophical 
field. Such -suggestJooK when formatly staled are to he found 
in the small print, which immedial«ly followa the strictly 
psycbolocical aualysis aud dit>cns4iou. 

Peculiarly rich in suggestion for etbical consLructioo has 
seemed to me the author's diacussioo of "Will.*' and I de- 
sire, in brief review, lo dissect out of thi* body of the analy- 
sis the facia which have ultimate bearing on the question of 
"Freedom." For whether iolvablc or inaolvablc in any 
ultimate &eoBC on |>6ycbologicnl gmunds every one muet ad- 
mit that the weapons of aualysis whereby the complex prob- 
lem of " Free- Will " may be rcductid to iuLelligible form are 
in the hands of psychology. Kven if we reach no satisfac- 
tory soluliun. it is at least again to know clearly wbal the 
elenienUt of the problem are. It iK natural euouith, (i»re- 
fore. that with every ullempt lo throw new light on the un- 
derlying elementN of volitiou, (be old Kon- of frvedom should 
be reopened. As long as philosophy has life, an acknowl- 
edg«>d fundamental quetlion cauuot remain panvively unset- 
tled; pbilofl^phy (-antiol be held in check by external prohi- 
biliim; it moves with an inner life of its own. 

Bidgwick recogniu>» tbi» in iii» rt-turn to the quealioo or 
fr«c<lom.' claiming, hr be does, that, although "complete 
mutual uuderslaniiing will never be reached until we have 
reached complete confutation of fundamental errors," yet 
"h diminution of the amount of misunderstanding . . .fl 
especially on fundamenlal pointjt." is an end in itself worth ^^ 
slriviug for. What Professor Baldwin's discussion has so- 
compliahed in the interests of thisdeaideratumof ditnini 
misunderstand iu^, let us sec. 

Ohapbera xii. and xiii. dinrutdi, under the general title 
the "Motor Aspects of Beosuous Feeling." tir«t, ''the motor 
consciousness: second, the 'stimuli,' to inroluntarj move- 
ment" Asa fundamental law of the motor conscioujBnoB 
we have stutod what i% calU-d the law of meniA.1 dynamo- 
geneeis, vii., "that every state of consriousneas lends to 
realiie itself in an appropriate muscular movement." Tb« 
general conclusion reached on the reactive coasciousnen H. 
that this " consciousnecs. per ge. is simply conscious^evof h 
uerrous rcactioDs and memories of <tucli reactions or of their ^| 
elements. As far as there is a consciousness of self in reflex 
attention, it i& ua objective felt self rather than a subjec- 
tive feeling active self. Wlialerer ground may be found 
suhnequenLly for such an active executive wlf, we Bnd no 
such fjronud here" (pp. 293—1). "Hiis ennchiflion is corrobo- 
ratetl by a reference to certain well-known hypnotic phe- 
nonii-nu in wbtuli power of dioice is wanting and the oon- 
8ciou*n«*» of the pati«nt beconiw entirely reactive. 

Stimuli lo involuntary movement atv next analyned and 
discussed. " By stimulus is meant the alFective uxperieuce 
of any kind wbioh t«nd« to iiuue iu cnuwioiis motor reaction " 
(p. 895). Such stimuli fall under one or the other of two 
gn»t classes: (i) orjranio. (81 extra ort^ntc. In this con- 
nection (p. 20-1) is found the ditFerenlintion of stimuli an 
impulsive or iostinctire. Sensuous impultM* xw. "the original 
tendency of consciousness lo express itself in motor terms an 
far as this tendency exists apart from particular stimula- 
tions of sense " (p. 307). On the other hand. " iustinc-ta arts 
original tendencies of consciou^uess to express itself in motor 
terms in respooae to deflnile but generally complex stimula- 

■ KId4, OctolMr, DM. 
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tiona of mdw; i.e., they are inherited motor intuitioDs" (p. 
311). Nor must it he for^tteo that all these claases of 
stimuli have meaniog^ for the reactive coDSciousDeaa because 
they have a " feeling: aspect." " An idea simply as an idea 
— if such could be realized — might not react in movement; 
but the simple prtrseoce of an idea in consciousness is itself 
a feeling, and only in as far as it affects us does it move us " 
(pp. S13-S14). " Affects," therefore, is the expressive term 
to he applied to all stimuli to involuntary movement. 

Id chapter siy., ideal feeling, in its motor aspects, is the 
subject of discnssion. llere the stimuli have a characteristic 
vantiog to those previously considered, viz., the element of 
intention. The "end foreseen '' illuminates and directs con- 
sciousnesa io company with the ever-present stimulus of 
"interest." Professor Baldwin Bads that "interest in an 
object," "emotional excitement," "idea-motor suggestion,"' 
" ideal pleasure and pain," are the general stimuli to volun- 
tary movement. The genetic aspect of mental life — the 
organic conoectioa of highpr with lower in mental develop- 
ment — here finds illustration in the reappearance of " affects" 
as stimuli. In lines worth quoting we are told, that "the 
psychology which separates volition from reaction so sharply 
as to deny any influence upon the will to other stimuli than 
pictured ideas, is false. The conditions back of an act of 
choice are never limited to the alternatives between which 
the choice is made. There is beneath it all a dumb, unex- 
pressed mass of affects — organic partially — felt tendencies 
OQtwards, which give coloring to the whole process" (pp. 
319-3S0). This is interesting as a preliminary warning of 
the complexity to be met when we come to the fundamental 
problem of choice and its conditions; for it is complexity 
mch as this which makes free-will the Gordian knot of moral 
philosophy. Analyze and elaborate what is known, as best 
we may, and there is yet left over a residuum of unreduced 
complexity sufficiently great to introduce a precarious ele- 
ment into our best results. To snatch certainty out of the 
hands of uncertainty, other considerations than those purely 
peychological may be necessary; it may be necessary, as in 
Professor James's case, to adopt a belief in freedom on ethical 
groands. In the graphic language of James, "taking the 
liak of error on our head, we must project upon one of the 
alternative views the attribute of reality for us; we must so 
fill our mind with the idea of it that it becomes our settled 
cpeed>' 

Passing by the analysis of "desire," with its ethical sug- 
gestions all along the line, we come to tbe author's definition 
of "motive," as "any influence whatever which tends to 
bring about voluntary action " (p. 332). Motives may be 
either ends or affects, while ends alone give definite lines of 
guidance where choice is made. 

"From the exploration of the springs of voluntary activity, 
tbe author passes to the nature of such activity, finding 
that it is always characterized by a feeling of consent or 
feeling of effort. All effort feeling is one of two kinds — 
either positive or negative; effort to do or effort not to do. 
Fiat of will is positive effort; ueget, the negative. Three 
factors in the development of voluntary movement are stated : 
*' (1) Voluntary attention to a presentation, which, in turn, 
stimulates a native muscular reaction; (3) voluntary atten- 
tioD to a presentation of movement, which stimulates the 
morement presented; (3) voluntary attention to an end for 
which a muscular reactiou is a necessary means" (pp. 343-4). 
These come to light as a result of the analysis of the fiat and 

■ of. JsmM's " PBrobology," Vol. II., p. tSA. 

■ "PBTdHdogy," V<d. n., p. S78. 



neget into their elements; and this examination gives grouod 
for the important claim that " the entire question as to what 
volition is, is accordingly thrown back upon an investigation 
of the exercise of voluntary attention " ' (p. 34Si. 

Chapter xiii. introduces matter hearing from the very be- 
ginning more directly on the problem of freedom; the whole 
field is canvassed with a minuteness and comprehensiveness 
which makes the discussion a model of what psychological 
investigation should be. Ton feel at once that Professor 
Baldwin's mental constitution has no toleration for vague 
thinking, and that his style has a scientiSc bharpnesa about 
it that never admits of doubtful interpretation. The chapter 
throughout is characterized by a richness of ethical sugges- 
tion such as one rarely meets in text-books on psychology. 
Philosophers of Dr. Johnson's type, with their " we're free 
and there's an end on't," would learn not a little about the 
inner character of that freedom if they were willing to do 
the clear thinking which Baldwin's book makes possible. 

Baldwin emphasizes with James* Iheabsurdit; of a concep- 
tion of "motives" only loo common among philosophical 
philislines. The confiict of motives is not a conflict between 
separate ideas with a distinct activity of their own, each ex- 
ploding its own gun to compel submission from the others. 
Such a conception is worse than imaginary, " A motive is 
nothing in itself. It is only a name for a paKial expression 
of the nature of the agent. Consequently motives can in no 
sense be considered as forces which expend their energies 
upon the will or which fight each other" (p. 353). Again, 
" how can they be conceived as separate entities contending 
in a theatre which is cold stone to all of them t Bather they 
are all vital elements iu the functional synthesis of a living 
consciousness." 

Another essential point is emphasized, namely, that when 
we penetrate to the inner nature of volition we find that it 
carries with it the act of attention (p. 351). This reminds 
one strongly of James's assertion that the real question of 
fact in the controversy 00 freewill relates to the "amount 
of effort of attention or consent" which could be given at 
any one time.' The role played by attention in deliberation 
and choice is of fundamental importance. Deliberation is a 
process of examination and comparison, — it is the search- 
light of the mind illuminating the field of consciousness, 
bringing clearly into view alternative or incompatible de- 
sires,' and comparing their relative degrees of desirability 
prior to the act xyf choice which is the termination of the 
process: with choice the final fiat has gone forth, deliberation 
is at an end, and the deed is potentially done. " A resolve 
involves all the elements of a motor fiat except the word 
'now.'"' Of the two great classes of motives, "affects" 
and "ends" involved in deliberation and choice, superior 
volitional worth is given to "ends." These are the more 
objective data before the eye of deliberation. " It is only 
by strengthening the influence of particular ends that effects 
enter." in fact, " what actual volition is concerned with is 
therefore ends, and ends only." If this be so, it is important 
to learn how an end passes into volition. 

Baldwin's answer to this question is like Hodgson's.' The 
picturing of ends is a thinking process: it is an ordinary 
apperceptive act by which new elements are taken up into 
the old by a larger integration, the process being one of ab- 

• cf. JamM'B •' PsyotolOBr," Vol. II., p. 561. 

• " Paycholoftj," Vol. II.. p. 5«9. 
' " Paycbology," VoL II., p. 671. 

• HlDd, AprU, 1891, p. ITO; ■'Fre«-WlU: Ad Analyats," by Sbadvortli 
HodKBOu. 

1 JuneB, ToL II., p. Ml. 

• AprU numtwr of Mind, 1881, p. 171. 
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sorption and adjastmcni. " The aueittioti moves tbmufthoiut 
Ibe series uf eluuieuU, grusijuig-, relttlioi;, rcUiiimp. Kelectiui;. 
aod wlieti the inlegralioii il efTccU »4vcUft and HlUconsoiiius- 
netB — that in tlie Hal" (p. 355). Tbal is to aay. tlic tlevisivx 
point ift reacliei], the rendio^^ strife is over, when Uic difi- 
tracling cbai-aotRr of Lhe plements has be«n subduttd, tue 
utueltl«d claitDH )uili«ned, and tbe "alt«ntiou |iHt« iU hold 
upon its iuU'gniled C:OuteDt as a grand r?laU>d aitualion." 

It Lt Dccessarj to pin tlie attentive act down still closer. 
What can alttntion do in the inattvr of iuitiation of motivoR I 
I* attention unmotived t Is it independent of the internal 
and external ('onditifins of endownient and environment t 
Prof(!S8or Baldwin replies in llio iicgativo: an analysis oT the 
twu general claasefi of "apparent Inilialion of motive iuteu- 
rity " — cases of involuniar}- attention and cases of dctibem- 
tioa — renders an aOirnistive aoitwer untenable. Btrenttth- 
ened intensit.r in the former cmbpb in easily shown to be 
ittvuluntaryi in (he lult^'r, "u» xixiii m» any muIi preTentnce 
comes in — any physical, uiental. or euiiitional motive for 
wi^hinf; to intensify this parliciilar alteroaUve — then my 
choice iii already made and T am roolinir myself in thinicing: 
that I om rcucliini; an uitbiusml ileviMou." 

Consequent upon these preliminBries comes the aathor'a 
formal statement of the problem of freedom, in which he 
unfolds vrith gr^Al clearness of ihouuKl and transparency of 
expresaion the following four ailernative^s: (1) indeterminifim, 
(2) external delerniinisni, (3) immitnenl deLerminiHUt, (4} 
ffeedoDi n.t self expression, The contingent or indelormiuia- 
tic view, wilh its theory of uncoodiljoned choice, meets with 
a very summnry hut warranted rejet'lion. It is not only 
crudely Dnpsychologncsl, hut defeats the very end in whose 
inlereat it is projected; moral responsibility has the very 
trrouud cut from under its feui on any such theory; the con- 
ception of an a^nt whose voluntary expression involves 
moral Judgment because he is agent, is emptied nf all mean- 
injf. Pr«tfeitfw»r Baldwin gives us here imlhini: new — nor 
waait nei*f%«ary. This controversy has already been "thrashed 
out to the very last fragnieiitx uf chatT," ' 

The external determinlHts are all those who explain voli- 
tion in terms of ualunii causality, and thus cooaider the 
pfoblem of volition a problem in physical dynamics. " Mo- 
tives are forces in reference to one another, effects in refer 
enoe to the brain, iu which they have their causal support; 
volition Is the consciousness of the outcome of a conflict of 
force*" (p. 370). The objection to this theory is tliat it 
floats in the air. To give it weight, an aasuuipUon i» neces- 
sary, which neither science nor philosophy can Hubalatitiate, 
The theory a&sumes the pussibility uf a continuous movement 
under naliiral causality across the pbysicwl into the mental 
world. Whatever may he Iwlieved aa toa "unifnrni psycho- 
physical connection,'' thei* is no warrant for assuming that 
con8ciou8ne«s is an epiphenomenon. So, too, there is no 
les-itiiD&te ground for believintr molaves to he mere natural 
pbennmeoa. Baldwin i^ an pO!;itivc ae Green. Ihoii^h from 
a very ditTereut suudpnint, thata mo Live is vastly more than 
a natural phenninenon. \^ to muml action, therefore, that 
view of it is false which 8Uppo»e8 "(hat the motives which 
determiue it, having natural antecedents, are themselves but 
links io the chain of natural phenomena." ' 

The analysis of motive exhibits three important results: 
1. Choice is never motivene^. 3. The end chosen if. always 
a ayatbesis of all present motives, and is adequately ex- 
prcBsed by no one of them. 3. This synthesis is an activity 

* fousthsn Bdwihrdii, Dar. oiA. 

■ OrooD'i " I'[al»(timeaa ta SUilc*," p. S3. 



aui fffneria : it finds no analogy in the compORition of physi- 
cal forces. Wilh thene results clearly in view, he lluJs that 
■'freedom, therefore, is a fact, if by it wo mean thw expres- 
sion uf one's self as conditioned by ]iuhi choices and present 
environment " " Free choice is a syathevis, the outcunie u^_ 
which is, in every case, conditioned upon its elenienta, bi^H 
in no case caused by Ihem'*' ' (p. 373). 

To read Baldwin's chapters on Uio will (for these were 
welt worth the space o( a sepacate review) is to feel thai a 
mind of admirable scientific temper has been at work through^ 
out. Approaching the phenomena of mind from the nalofl 
relict's point of view, be ban guarded again.<«t the tentlency, 
all too common in thene day?*, nf tryini; to drive the princi- 
ple of phyncal causalit}' through a multitude of facts, natu- 
rally and philosophically recalcitrant to such treatment 
The RTvat leseou of his two volumes is, that iu peyohology 
the Bpiilic^ition of scientiQc methods and canon:! Lo mentAM 
phenomena ailordB no results which a cautious metaphysial 
may interpret as caf tioK discredit on spiritualism iu philoso- 
phy. RcKiSK B. Jdhmsijk. 

Mlsni UnlYorcltr, (jxtord. ublo. 



HIR GEORGE niDDlCLL AIRY. 

The cable has Just flashed across the ocean the auoount 
meut of the dcuth of i:<ir George Biddell Airy, the emiuent 
astronomer of England, fie was born on the S7th day of 
June. 1801, al AInivicU. in NurthumherUud, and hud. there- 
fore, jusipaitsed the hair-mile post that would bring him to 
hia ninety-iirst birthday. ^ 

Sir Georfre Airy's life and work will always be lookiiH 
upon as one of the most prominent pillars in llie sHtronotnt- 
cal edifice erected in the nineteenth century. lie had al- 
most lived to sec what had been done in that hundred of 
years. He had stotKl upon the pileof debris Ihronn up from 
the foundation, and looked down upon thu formation of a 
structure, little dreaming that he would live lo see the tin- 
ishing lo'jchea put upon an ediHce to which he bad added ^^' 
much materii^l. ^M 

Airy was educated first at two private academies, Herefoit^ 
and Colchester. From the latter, at the age of eighteen, he 
entered Trinity follo(fe, Cambridge. Three year* after- 
wards be was elected to a scholarship. In that college ha 
developed his remarkable mathematical ability. Kraduatiog 
as Senior Wrangler. His degree of M.A. was taken in ISSH, 
Olid, with it, he was elected as Luscasian professor at Oam* 
bridtje. Illustrious philusopheta like Barrow and Newton 
had preceded bim as occupants of that historic chair. Just 
previous to his election to that chair he published his matb- 
pmatical tracts on the " Lunar and Planelai-y Theories," 
"The Figure of the Eartli," etc, and "The Uudulatorj 
Theory of Optics." 

Professor Airy, having been installed iu the puaition 
meutioned, followed his appointment with a series of popu- 
lar lectures upon experimental philosophy, which were de- 
livered with remarkable olFecl, nnd which greatly enhanced 
hia scientific reputation The university, recog-nizing in him 
one whose investigations were of a high order, elected liim 
two years afterwuwl to the Phimian professorship. Thig 
election gave him charge of the Cambridge awtronomical ob- 
servatory, and now is inaugurated on epoch in his life that 
is to elevate him to one of the highest poeitioos held by Gog- 
lish scientific men 

Having been placed in the position above cited, ProfMsoir. 

■ et. 4kmm, Vci. IL, pp. tfft -a. 
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Airy began those great improvements in the methods of cal- 
culating and publishing (he astronomioal obsorvations made, 
which have led other observatories to take copy arier bim. 
Airy was a methodical man, a professional and a business 
man. He made his work conform to a scheme laid out the 
year before, and that plan was strictly followed. His work 
as an astronomer and a calculator is valuable, because it is 
unbroken and comparable. The astronomical instruments 
that have so long stood within the walls of Cambridge Ob- 
servatory were made after his own plans and under bis own 
directions. 

In 1B3S Professor Airy, then in his thirty-fourth year, was 
appointed Astronomer Boyal. For forty six years he filled 
that position with marked ability. Under his master- 
mind it is needless to say that the astronomicnl observatory 
at Greenwich was completely changed. He placed the man- 
ner of reducing the observations upon a uiore Ratisfaclory 
basis, and equipped the observatory with instruments of a 
higher order of precision. In the year 1850, under bis guid- 
ance, a new meridian circle was erected. It has an object 
glass of eight inches aperture and eleven feet six inches focal 
length. In 1855, at his earnest solicitation, a large equa- 
lorial telescope was placed in the observatory. 

Professor Airy was a roan that not only combined the 
philosopher with the mathematician, but was one ibat had an 
inventive mind as well. This may he seen in the many 
forms of astronomical instruments and their accessories due 
to his very active brain. The value of the observations made 
by him during his occupancy of the position of Astronomer 
Boyal at Greenwich, rests not only upon their accuracy and 
dispiitch in being published, but on their continuity. This 
may be seen in his reduction of lunarobservatioiisfrom 1750 
down to a late date, a most valuable series of observations. 

Airy was a mau in whom his government had the utmost 
conSdence when it came to deciding questions of grave im- 
port. He was the chairman of the royal commission em- 
powered to supervise the delicate process of contriving new 
standards of length and weight, the old standards having 
been destroyed in the burningof the House of Parliament in 
1834. He was called in consultation soon afterwards in re- 
spect to removing the disturbance of the magnetic compass 
in iron-built ships. He thereupon contrived a mechanical 
combination which has been universally adopted. His re- 
searches on the density of the earth, his fixing the breadth 
of railways, bis care in the equipment of the British expedi- 
tion to observe the transit of Venus, and the reduction of the 
observations after having been made. — all voice the great 
confidence placed in him by his countrymen, and his worth 
as a practical astronomer. 

The writings of Sir George Airy cover a great deal in the 
field of philosophical and mathematical thought, and are 
thorough in their discussion of each subject. His pen was 
over busy, and one has but to turn to the volumes of the 
Cambridge Transactions, the Memoirs of the Royal Astro- 
nomical Society, to the Philosophical Magazine, and the 
A.th£nmum> to find its fruits. But in the volumes issued 
from the Greenwich Observatory %ve find the great life-work 
of Sir George Airy. They are the polished stones, the finely 
carved pillars that have been used in building up the as- 
tronomy of the nineteenth century. His principal works, 
which have become books of reference, are: " Gravitation," 
"Ipswich Lectures on Astronomy,'" "Errors in Observa- 
tiotu," "Figure of the Earth,"' "Tides and Waves." 
"Sonnd,"and "Magnetism." 
One whose reputation as a man of such scientific attain- 



ment as Sir Geoi^e Airy has deservedly received recogni- 
tion, both from his own country and abroad. He has re- 
ceived the Leiande gold medal of the French Institute in 
honor of his important discoveries in astronomy. For his 
successful optica] theories he was awarded the Copley gold 
medal of the Boyal Society. The royal gold medal of the 
same society has been given him in return for his tidal investi- 
gations. Twice. the gold medat of the Royal Astronomical 
Society has been given bim — first, in return for his discov- 
ery of an inequality of long period in the movements of 
Venus and the earth; second, to reward him for his reduc- 
tion of the planetary observations. He has been enrolled 
among the most honored members of the Royal Astronomi- 
cal Society, of the Cambridge Philc»ophical Society, and of 
the Institute of Civil Engineers. For many years he has 
been among the foreign correspondents of the Institute of 
France, and other scientific sccieties on the continent. He 
has secured the honorary degree of D.C.L. and LL D, from 
each of the great universities of Great Britain — Edinburgh, 
Oxford, and Cambridge. In May. 1872, he was gazetted a 
Knight of the Bath. 

When the years shall have passed into centuries, and 
coming astronomers are searching the records for valuable 
data to be used in the discussion of questions in astronomy, 
the observations and results determined by Sir Geoi^ Bid- 
dell Airy will be found of the highest value. 

Geo. a. Hill. 

STRUCTURE OF THE TRACHEAE OF INSECTS.' 

Mr. LiACHLan's article on insects in the " Encyclopeedia 
Britannica" reproduces Blancbard's error of a double chi- 
tinous wall for the tracheee with a spiral thread between. 
Blanchard and Louis Agassiz superadded a peritracheal cir- 
culation of blood. Joly's refutation of this view, in 1850, 
failed to give the real cause of the error: this was 
not, as suggested by him, due to bad injecting: but 
it resulted from observing insects when moulting. At time 
of moulting the trachea contains the old chitinous wall, dark 
and enclosing air, and surrounded with exuding fluid be- 
tween it and the new chitinouB wall: thus the appearance of 
things is much as described by Blanchard. who mistook the 
exuded fluid for circulating blood, and also mistook a tem- 
porary state of matters for the normal state. 

The view published by me in tbe .American Naturalist, 
in 1884, that the spiral thickenings of the trachea are really 
crenulations, channel-like transverse folds open outwards 
(i.e., away from the lumen of the trachea) by a slit or fis- 
sure, was supported by indirect evidence, and needs to be 
enforced so as to leave no doubt. Miall and Denny, in their 
monograph on the cockroach, write as if they had been able 
to unroll the spiral like that of a vegetable trachea, with- 
out tearing the connecting membrane, and copy Chun's 
very inaccurate ligure, which ascribes a free continuous 
spiral thread to the trachea of insecte just as we find it in 
the plants. 

A re-examination of the case brings out the singular result 
that the whole machinery can be distinctly seen by the mi- 
croscope to be such us I have described it. The profile of a 
medium-sized trachea of any insect can be easily seen to be 
grooved like the edge of a screw : all the more clearly if the 
trachea is slightly stretched under' the cover-glass. In tbe 
living insect we may observe that the resiliency of the trans- 
versely chanelled walls responds to the muscular contraction 

■ Abatnut of b pap«r read bj O. Madookte befmra tlia Amerliwo AwoaI»- 
ttoQ of NftturallBtB, D«c:, 1891. 
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of the thorax*'au(l, abdomen. 90 as to aB?iat Uie tidal move- 
ment of air niitwards and inwards. 

I niaj add Ihat one of Chun's Sgures (copied in the paper 
in Am. i^a(.) correctly represents the spirals of Eri^taitti, 
giviai^ even the external slits. Iiifirhly magnified : but he mis- 
inl*^rp^(;t8 the slits, aod takes thvQi to be longititdiiial ridges 
on what ho supposes are solid threads, I hare also jrleasure 
in learDinsr that my youug- friend. Professor U. T. Feruald 
of Pennsylvania Agricultural f!ollege, after reading my pa- 
per in 1884. fllained and cut line sections of Pamuhtu cumu- 
tus and thu>i show^ Lht* spiraU to be a xet of liolluw j^rooves 
euclosing Boroe of the stained hypndprmts which secretes and 
surrounds the trachea;. 

PrltKMou c«il«KO, Jul. St. 
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**« Onmapondrst* art rtqumtlrd ti> bt at hritf at pnuiblt. n« ■mrlhr'i nam 
tt In iMautt rri/ufrnr a* t>roof of stood fnitk. 

On Ttqitrtt in advanet. onm Atinifnif copimt of tha MHMb«r OOnta/nfMp lk^« 
tKMtmwitfratftiri wfTI be furttii)ud/raa la uav eomtpotultiil. 

naaditor tcillbtalnrl la publlth riMfifiuriaM i^nnvonnqt wttk th* tlutmcttr 
itf Itie jatimal. 

A LightniDg Stroke. 

Ok the W)th of May, 188l,a iiany of Indies and gentlemen vrtm 
in no oniDtbuR from Washington lu itiv i-ouutry wat of a friend 
(IT. 0. Metscrott's), distant nine miles, in t'rincv C}eorgc*8 Uonnty, 
Ud. 

During Iho nftpnioon tho party was seated on tbo spacious 
Tcrunda o( Ibe dwcltinK, the liorses and omnibu)) standing on the 
lawn iuiniwIJately tn tbe front. 

Suddi-ulv a ft>w cionds gntlif n.'<l, and, iM-fon.' »ny rain ft-ll, n 
»eren> nnd xuddt-n clap of Lliund>>r xtartlM tbem. Al Ibv Mm« 
in»lsul a flntib or slresk of lightning di*sc«ni]«d and ripped apart 
the 90ulb'We«t ctirner of tiie roof of the frame carriafie hou»e 
Ktantlini; »k>ae at>out twu bimdred tveL distant, d<-»4vn<)ed down 
tbe sb?tilbinfi to uiidnay or the ^'lesl, or end, ivall of the (vrriiiKC 
lK>u8t). (bun at riftbt auKkti iipthttontly to tbe cvutre of the nail 
wb«n> iheolaji Ixxurdtutt ua!< ri[^p>-d and Hbutlurod; tbvn eli-cck u 
hniss-tippeil puir of Kbufiu Htandiog near tbe uorth-nTot ani{lu, 
shatti-fing tho riitht -baud i>liaft about midway, where a 6-trip of 
iroo covered with leatber was plained to nvtve as a ^(ay fur ibe 
breeching strap; then apparently pas<!«d down anil out at the fiiior 
by the closed door of the carnage honse, where it was plainly seen 
by nil the company moving along rapidly in aniaJl coils or olicirs 
op the roatl leading to the roniixJa. ti> Ibe hoofs of the horses, 
playing aroiittd them witit great velocity, and thon ap|tarrnlly 
dbsipatcd, no one could tell whvre. The bor«cs w^m t(ii?Atly 
agitated, fairly Irembleil, lint did not move; and most of the coui- 
pany ou the porch expericnct-d a tinRling, aliugmg sensaliou, but 
none vfen tttunneU. Th« nky aouo rlear^il. J. H. 

WaabtostOD, D.C.. Jan. JZ. 



Traumatic Hjpaoiiam. 
TnE case nfC«ntly Mated »( a lady thrown into a hypnotic con* 
dition by bring thrown from a uau-iisK^. in wliirh t^mdilion sha 
Raid and didct-rtMin lhtnK"o( wliioli Uitt iirxt dsv uhv WA> vutirvly 
unconsciuu*, lirin^D lu mind a 'art ibul occurred near tbis pture. 
Twu Indit oi lourti^i-u and sixteen went out to fevd tbe stork. 
Coming near a yuung, ainiusi uubrokfn coll, they leajied on bis 
bock. TiM* animal ittarted in a wild run fur tlip barn, and dash- 
ing In at a low donr struck the two lads violently against the 
beam that formM the top of tbe door. The door being vory low 
the blow was not on the headfi but the chests of the boys, sweep- 
ing tbcm from the colt's b«ck to the frozen ground. Tbc elder 
lad sat behind hia liroth«r, aad waa thrown heavily to the fjround, 
atrikinjt the back of lia head, his brOth<^r (ailing ii[>on bim. Both 
lada riMe: llie rider rubbrd his h«ad, lot»kt^] about, went into the 
ham and cotoplvted bis evening liu>k« in nn orderly manner, re- 
plying to hi* brother when addressed. They went lo the bouee, 
and tbe lad warmed himaelf by tbe "love, went to the table, ate a 



lighter supper than uninl, and replied intelligently when spokan 
to; bat bb> eyes were dull and bad a daaed, half -eoofdoDS look. 
After su;>per he eat by the tire for some time, laughing aloud 
ODce or twice "at nnthiog" — than went to bed sh uxual. Tha 
next morning it waA fottikd that be knew nothing of any 
evpnl after the instant of jumping on the colt's back, and seeing 
it daHb otf toward the bum. Oc had not felt the blow, nor b««n 
con^icioiM of tho faJt. or of any subsequent words or acts, until he 
arose the next morning, but his conduct and appearance had 
been normal, except the cauwless laughter and the dull look of 
the eye*. In the case of the lady flung from her carriage, sbs 
Went into a druggitt's, nuked fur wnt^r and a dot Ix'h- brush lo 
reuovaii- b*'r dr<^i«, said "he was n*it injured. iieede<i no help, 
Thuc dhn »aid and did ihiug* suitable to the coaditioos uf bvrJ 
cident The lad. vn the other hiuid. continued tbe course ofj 
tioo which be bad be^uD tiefore bis foil, fix^Ung the atock. 
Bis acta during the evening were act>i of liiibit, and such a$ '■ 
repeated every eveiduK- Neither ttic lady nor the lad wore domi- 
nated by any uihcr tuind, r)<.ir directed in ibcir motions hy any 
person consctoUB uf, or respunvibte for, their slate, hut it aevnia 
that hy reoaun <]f a blow giren on the back of ihe bead in eadi 
ease, both the lady and Ihe lad were in n truf" hypnotic Ptate, and 
were mbaequenlly ejitirely ohliviouH of all that, had ricciirred while 
they were In that coiwhtion. Jlxia MacNair Wbioi 
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Rain-Making by Faith. 

Hovs of tbe readets of Seieii« donhtlms may recall nui 
memorable incidenta of the adninislration of the genial. 
ahiewd, ani eccentric President Pbinney of Oberlin. Aprop 
recent articles on faith-healing and rain-making Is a vivid 
lection of nuch nn incidi^l. 

8om« forty year* »gi\ on a cloudleM Sahliaib morning. 
president walked tiriskly up tlw chap«l,^ there hail be^n a 
diatrewiug drouth, —and began the wrrioe with an extremely 
fervent pi-ayer for rain. The prayer was Iook. and before it 
wa« tintsbed tlie skic* began lo darken, aud almo»t hefoie the 
cuiigregatioQ «3s dUmisMd 3 eupiuutt rain began to fiUl. Tbn 
suggestive fact in tliis relulijii Is ibut Presideut Fhiuney bad bMD 
observed during the morning to give very watchful attention to 
Ihe barometer. H. CnAKDLCB. 

BufToto, Jnu. tr> 
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Some Carions Catnip Learea. 

As I passed by an old dnerted hig cabin, where tbe soil 
(MMr and bam?n, I noticed a bunch of catnip In an angle of tbe 
pioneer sigzag fcui-c. So close in the comer waa it. that It 
Beemed as if it had cn>i>t (here for protectioo. But even in its 
apparent retreat it was conspicuoum, for vegetation Kenemlly bad 
succumbed to tbi> fraets of early autumn. A focifly for the pre- 
vention of cruelty to plnnt-i ongbl to t>e organized. [ thought, foe 
here wan Ibis little stunted looking hunch of catnip. strugi;ling 
for exi^tcnce. when It c«:-rtainly seen>ed physically unable to cope 
with the unfavorable coiiditioiiB for gr(»wth surrounditig it. Poor 
little lonely wpfd, I mused, is it just that you should struggle 
here alonn against all ttie hardships which put even Ihe best dow- 
ered plantM to it>e test? and like my humane brothers who, in 
order to end the inii>ery *>f a p(H>r ratRused horte, feel compelled 
to take its life, I terminated its Mtniggles by collecting il. 

The catnip <iV(-;K'fu mtnriai has a hL-auiifu} leaf, with atatbei 
deeply crenaie uiargiu; iu upper surface has a rich, euft, downy, 
rather velvet-like appearance, while the deep green ci>lur is 
a witness of its hardihood, Rut the leaveii nn this i^aut, 
which out of compaf<i{on I msgnnnimnusly coUcctod, were tetj 
different from the normal type; the surface wan nearly smoothi 
and tlM! margin of many leaves was quite entire; others were cre> 
uate only near the l>3se of tlie leaf, though entire toward the aper, 
as shown in thx accompanying illn«tration. Why, and whipre. 
fore, this' difference in tlwi leanw? I queried. Why have they 
varied from tbe shape reeogniixNi ss the typicitl leaf? The littld 
leaves themselves replied: " We are the reault of poor, unf avor- 
aUo condltkias; we bad neither strength nor vitality siifficieat to 
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eUborat? the modr'ni auaip Ipftf, though we reoognisi' Ieb sopert- 
iCf orer oni own sbiH>e and spprrdatt th^ fftct that tbcmfHt 
Itenced, proftreasive leaTca are those moit deeply notched. IVc 
rev^niii-inA u> a more ancient, primitive type of Jeiif, like thnae 
b»r[i<-by our«nfie«lor». When oor enrironmentiB BUcb that we are 
■Tv««I, ev^o U tlitt ihrftttihoid nf life, we caooot adorn ouraHTes 
1th the tnixlern imprnii-mniti, now tit commonly worn." " Ton 
will ootW." the le«ri>3t cmittiiu«d, "that we grew on hranch*^ 
of the simitnerN pee<l-»lBllc. The upi^T part of it wa^ alre»i>]> 
dewl. but (be lotver pcirtion'had etill sufficient vitality to oenil out 
feeble l>ranrbeB; ibev were onlv iMv to rdiuw in the old, 
rut. worn by preceilioK^'ReDeratioOB. and therefore we are 
iply what you iui>[ht,wlth projpriety denoroinat^ v«ry old-fasb- 

1 catnip ImvMi." 
I waa nncb^prraHed by this explanotloo, bat, even though tlie 
irea tbensflm bad answen-d my naery, like Tttoaias of oM. I 
^ifl dbobted. 



> 



l«af: hat, aftvr stud/iojic tbn vHrialion of leave«, who ran'duabt 
that th« prceeat crenat« leaf i* lh« rmult of eTulutiun. 

Miw. W. A. Kxujaaus. 

CvlninbiM, O., Jaa. tfl. 
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VaPSTA OITUUX. 

Sootvt and aoorai of plants were ({ueatioDed in regard to tbe 
cmoae of Mb variation from the normal type, and in every case 
the aame story waa told. Tbe kAveo home by the branches of the 
old seed-etalk were often wholly entire, or creoata only towards 
(hebsae. 

All tbe leaves which grow on the radtcnJ shoots ara perfected 
in their crenatw outline to tbe apex; and, while the leaves of the 
railtral shoots are green, even at this season (Janoary), these " oM- 
fnthton-teaved " branches have Iodk been frown and dead. 

AJI tbingfi anfold socordiDK to tbetr eDvlrpDnient, directed by 
heredity. In gc^locic (hues the ancestral hereditary force pushed 
on tbe conditions; plauli^ and unimuls respouded by adaptaUoo; 
or, whi-ru thi-y could not adapt UiemHetves to their ever cbangitig 
vDviruumeut, Ibey ^vtv Wtt btihiud, and became exCincU Tbo 
kw ol «Tolutiou aayi: "Advance with me. or fall from the ranks 1" 
Flanta and aoimals, raoee, oatinnn nnd tribes, are yet falling ont 
of rauk U-cauiH! tliey cannot comply with the ri>quirementi3 ncc- 
l ac ary to endure ur cope with the coiutaatly changing coaditions. 

It took the catnip we know not how long to oveniiep the entire 



A MONO THE PUBUSBEBS. 
Outing rcadots will welcome hack to its pagea tbe now r^ 
Downed wi^d traveller atHi ex|ilomr, TlmmaH H. Stereint, who with 
his cycle girdled the world for Outing, and who has Just nctalored 
a aoeocB t fal expeiliiinii from ih<> Ot^rman Oonui to the Blsok 8(A 
in a ;iteam Urnich, despite tbe dsn^MUH raptda of the Iron Oates. 
C>«iinj7forFel>fuarropcnB with a ehiu-miugdettcriptina of "Cycling 
in MW-PaciBc," by Charle* E. Trevalhan, in wbieh th»t author 
draws a pleai<aot pkture of the ttallv**, foliai;<>, afiw<.'ni, ond tbe 
delights of wheeling over the snow-white coral road» of dreamy 
Tahiti 

— D. AppletoD ft Co. sDDounc« a new book by Arabella B. 
Buckley, author of "Tlte Fairyland of SclcBOP.'' "Life and Her 
Cbttdfpn," etc. Tbe title vf this work will bo " Uoral Teaehinga 
of Science," which th« author ts said to have ioveatsd wltb ^Moial 
JDienvt. 

— Hacmillan ft Co. annnnnce for ptthlication early in Febioary 
a practical work on electric lightJog. The [till title of^i he book 
fs " A Onide to Electric Lighting tor noiu<.-holdcri and Aoui- 
teuts," and the author isS. U. Itottone, well koowu by hit pre- 
vious books on electrical subjects. In order to make the book 
thoroughly serviceable to nader* in this coootry the proofe^havo 
beien n*d by an Atnedcui scientist, for the purpoee of Hupplytng 
any needed explanation of merely local a»age. 

— LoagmaoB, (Ireen, ft Co. have tn prt^« a work by the late 
Ferdinand Praeger. entitled " Wagner as 1 Knew Him." The 
book, which Is the outcome of Or. Pmeger's life-long intimacy 
with Wagner, is a remarkably clear, sympathetic, attd ,unprejii- 
diced bistory of tbe man sad the composer, especially valuable 
for its frank diMnisaton of epuodee in his life usually treated with 
hesitation by Idji Mograplien. Dr. Praeger had the privilege of 
reading Wagner's autohiogn^fhy io manuscript, and thus verlff- 
ing his own otaervations by Wagner's own statement*. 

— Tbe laleiti publlcatlou of Prorcasot Eben N. Uorefucd con- 
cerning tbe aucloot settlements of the Korsemeo in the territorice 
of the Muw Eutiland Statcti was published iu large quarto'sise by 
Dsuirell & Cpham, Boston, and bears the title. " The Landfall of 
Leif Erikoon, A.D. lOOO, and the Bite of biA Houaes in Vinelsod, 
IMS." Leif's hoaaee are placed on the Cbark» River, tielow tlie 
Fort Norambega. and a short distance above Boston, Alasa. The 
book i* very profoaely lUuMrated with photographic vtews and 
with the maps which have come down to us from the earlleat ex- 
plorers of the sixteenth c«'niury. and so on to the aid of the nlno- 
leenth. This coltectioo alone makes of tbe volume A tbeniinu 
of cartographic informatiaD surpaased by 00 other recent pubUca- 
tioo. TlM amount of bi^oric aitd topo»;raphic iofonualion gath- 
ered from all tbe earlier hiAloriaos and utlier authorities on New 
EuKlaui] iiiaUers is Knormuus, and they are cliuwed under ^appro- 
priate faeadioga, of wbicb the principal an- as follows; [The Ijuid- 
fall, BxpedUiunof Bjurni, Thorwald's Etpeditionlo Vioelniid, and 
Sketch of the Thorflnn Expedition to VineJand. Then ci>we a 
r6iume, an appendix, and nolea. This volume of U7 large quarto 
pages is printed with wide margins, bolda SI maps and [llustni- 
tlons, the tvpogmphiL- cxoculion beiu^ of the most splendid. 
Siniultanoously with tbe above was tsMied a pamphlet iDasmallsr 
quarto siee, also provided with maps of the New En.;fauid comC, 
entitJed, "Sketch of the Noise Discovery of America at the Feati- 
val of the Scamlmavian Societies, aisembled May t$, L891,' in 
Boston, on the Occasion of prfttenling a Testimonial to Kb«n Nor- 
ton Horsfurd in Recogoitioti of tlw fif>ding ol the Luidfall of Leif 
Eriksoo, the i^ite of his Viueland rioine and of the Ancient Noise 
City of Norumbegs, in Maieachnsetts, in the Forty-third Degree." 

— Thu litemiun) of South American vtliook>Ky btiu judt been en- 
riched by a Soe pictorial puMicaiioo in folio, being Nos. 1 and % 
of the Ftcond volume of the •■ VerOffentlichungen." issued from 
time to time by the direction of the Royal Museom of BlhuoKr««U*; 
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at BerJin (80 p. and 16 plates, Berlin, W. Speinant), 1801). Tbe 
explorer. Dr. P. Ehrenreich, here pffsenta hi« obK-rTatiorifi, atudu>«, 
ftnd rxp^iiencPA fn^in July to Knvf>int>er, 1888, luiiotig tlii: triW^ 
of th« Arnguaxa Rivtr in tliM BrAxilinn prorince of finyiiK Hml 
tbOAe ot the Ptiru Riv^r, a tril>iJtHry of U><? miiJdlf Auinxoniu. 
Tlit«e rei>or(m appear under tbe modest mihtitle. " tteltrilge zur 
Volkerkuode Mraeilierts." auH ihe itlu^lratioDe in the text are ju^t 
aft instructive aa those in the plates. Of the (ioyaE tribes the 
K^raya were the chief object of the explorer's atwlies; ntnoiiK tbe 
Puru Iribet. Uie Yamaniadi, Ipurimt. amlPauiuul. Tbeaccoauti 
given or iluTir ru><iuiu9 aail mmiuere, liiipleuutut», noapons. tlancoa, 
and other tntrrymakiogM are a* iatcrtwtini; (ut thu xpoeitnvoBof 
their folk-lore, of which man; iimtancefi are tovrted. The masks 
uae<1 in the dannea cotrer the irhiile bdiiy, and are figored on poK^B 
tfS and 86, 

— Warren K. Hoorehead wrilea, in th^ IlhiMtrottd American for 
Jan. so, a OMist remarkable and inteieatiiig ator; about "New 
Relics of the Hound Builders in Rum County, Ohio." One of 
ibeK ivIIlii, >M) vnyw, is the tkWnton uf h man with copper helmet 
wWi anlivrv, and tb« olh**r is & Swaolika crtnw, ori(«nt«] in charac- 
ter, and i<i onv of the tlr>t f!ndi« ever uttxnrtheiJ lo dhow the origin 
of the lodtane. ile e»ya io this ooonecliuo : " The discovery of 
four crosKs, which are peculiarly orii^iital in character, marke a 
new epoch in Ameriean archiH)loKf. M. U. de Alortiellet, the 
emioeot Fnmch uulbTopolosi^t. refers to the fame stylo of crom 



fonnd by the survey, and givea numerous illustrations in his worlui 
of its occurrence on iy)|t<>ry, ^epulchne*, and nionunients of Brit 
t«ny, lUily, himI porticularty Imlia. The Swajflika wax u»>m] m 
oud of the emblems uf Uuddha worship before tbe Christian era, 
and may have apread later into Phnptiicia. This aymbo! i* occa- 
sionally found in Bgyi-t and China, but. bo far as the writer is 
aware, not in Yucatiin or Mexico, A cross doe* oocor oo tbe 
Palestine tablet, but it is not the Swastika. No skeleton in the 
mound iiKlicalcd a pvrsuu of mori? inipurtuncv Chan yri. 248. 
Copper antlers. S2 x 33 inches, extended from the forehead upward. 
Tbe breast and hack were covenpd with copper pIaiE«, boar t«ech, 
and other atngular nrnamenla, Strings of heaile lay aljout tbe 
ankles and wrists, while at the feet were traces of decayed aaodala. 
Tbe copper horns had be«n originally fan teoed to a helmet of copp«r, 
ooTerlng the skull from the upper jaw to tlie liase of the occipital. 
A rough cloth skirt extended from the waist to the kneei. Whenc 
the copper platen came in contact with thi> Tttbrir it was well pre- 
served. Beautiful pearl beads and Urge heur and panther tuska 
were interlaced or atruDg upon the front of the garment. The 
other skeletons were coveted with shell beada, and a few cc^iper 
plates and cellA aooompauied them," 

— It is Ibe dettigo of tbe Modern Science Series, pubtiebed by 
D. Appleton & Co., to provide brief UDtechnical treatises for tbe 
wtuoated layman who has netlber time nor Inclinaiion to beooms 
A qteelallHi, but who feels the need oT informinK htwt^lf on the 



business DepartmenL 



"The Ci'unlry Circus" at the Ai^adenty 
cf Uusic offers excellent entertainmeut for 
children of all ages. Th«re is, too. enough 
diflgoise in the name to onahln tuch grown 
persona to go who enjoy a rq«l circus bat 
who ha.V6n'« tbe oooran of tbair canrioticou 
— *■ it were. It has neen said that it re- 
quires three adults to take one child to the 
t^ircns. The first two acta are merely a logi 
cal introduction to the last, In which is 
shown a ftenaine circua'ring with a v«ry 
Kood make- believe second ring beyond. Huru 
disport trained dogs, hoDM and donkoyH, 
bareback ridi^n, acroti«t« and clowns. Tbe 
atraat parade in the ssoumd act Is very good 
also, with its long array vA cages of wild 
onimaU { ft, the gorffcoua trappiuga of men, 
women and horses, toe elephant, the atreani- 
io^ banners and the crvwa of noisy and ad 
turiag street boys. In fact tbe spectator will 
■od all tbe charms of (be genuinn circus w«ll 
displayed bkiI the unplnasant feature's avoid 
ed, sucb as: unxavoi^ odors, uncomfortable 
soatR, iioixMi, etc. Brlanj^r enbertainment 
at the Academy is a ^eat suceeM. 



Uark'v Patent Artificial Limbe with Rubber 
Hands and PeeC, atlvertfsed in another cot- 
nmn, have been awiu-ded b loug neries of 
Jlrst. |>r«iNi'KK* by the Aoieriran Inatilule, 
as well as the CenCcmnial Mvdal, and Gold 
Hedals by the International Cotton Exposi- 
tion and the World' > Indiutnal and Cot- 
ton Centannial Exhibition. Tbey have al- 
ways been the victors in every competiCioB 
and are widorwd by the leading surgeons of 
this city and country. Hosts of ip^teful 
wearers, both at home and abnind, testify to 
tbe saperiority of the firm, and noUrt"!! 
rubber foot made onlv by this well-known 
boose, the largest in the world. 



OFWHAT USE IS THAT PLANT? 

You can ^d ihi- aitKwur iu 

SMITH'S '*D1CTI0NAB¥ OF 
ECONOMIC PLANTS." 

Ssot pOiUjd ou receipt of |St.80. Publish- 
er's pries, IS.SO. 

SCIENCE BOOK AGENCY, 

834 Hr0«4Kar, .'few I'ork. 



Wants, 



A My /ftw* itiiimf a ^ilti'em /tr *rA/ii kt ii <im»li- 
ttJ>fhitisitntifie allainmm'i, tranyp^rttn tftAimg 
laimf rmf f& Jiil a petition t/ tkli ikAr^ilrr^ i*r it th^ 
»/s trStJur e/icitn*t.cktmiit, JraueiUmAI, or wk^l 
■«/. mmf tiicv 1*1 * U'anI ' imnUd tnJfr tk!i litoJ 
rsas DP COST, i/ htia^itfin lltf fuHiihfr */ tkt inii- 
nt/t iiaratUr a^ kit of^iealiBm- Amyftri'^a itiHag 
iit/i>nit«ff>« tm amy itititli/i( ^mititii. tit >t,iiirtit tf 
amy K-itntific mmtt, rr nJtaiam in amy vay nii liiiet/' 
timm /tr a fKrf*if ifnifnamt wilA Ikt rnatart t/ Ih* 
faftr, it CBtdially iavilfJ If da u. 



W'ANTKD,— (n A wblln mnu vvrt*^ Id w<hx] sod 
Irun work I UK. able lusork fnim BpAi-lfiitatlUDa 
Mid plsQs. aultM ^r an Inistructor Of boys: his bus- 



iiitws lu ks«e oliarK'' of Bbo|is of sebtnl. outllaa sad 
dIrMt cbr work ttii forrmMi Mil siadenis; nslary U 
t>9 fl.dW ppT ajiiiuiji iDlse monllis), (t) A msD 
(black prrfitncd ) to li'^i^h tliO noloivd. li^n BririclitK 
sod tontluc. suticnllilBlF lu tli« pn.'UodlUKI (stsrj. 
tnsi. (f) A nsD (sbUe] Qosapeieni to t*]itr -'Iiuuif* 
111 euj(iu«eria|[ (aaslatant's peal tloa), but vKIt tlip 
sbllllf ti> nerfocm snr of lbs wait iM)«tr«i] in nny 
of tli« acdutan saclBserioc eoocsss of our uiUvvrsi 
tloa; ssliMT from fl.OOU & tl.BtlO. A. B. BBALIt. 
MUledcevliie, Os. 



\1 fASTBD,— Two or ibi** alfloiMit oampatem with 
Vi iiood kaewledMor Hpluncsl Trtaonomstrr and 
ivsdy niw of lonclUinis. tor (viupuiarf tiniplojrtiieiit 
la tbp ofllo^ftl tbe (.'DAit snd (ifodntio Hurray. Ap- 
pllcanla ahould tumlsli sriclntiira u( Ibelr Dtuosa bir 
Ibe work. Apply by leiur to tb* ltii|HRiDtODd«Dl, 
Cokjrt Ktid Ovodetii' Survey, WsaUagton, D.C. 



I 



lK^1^}A.-8eUna!, Ho. 178. July 3. ta«. »Uu 
lnd« sm] TfdepaKM to Vol Vll Addr»«s 
. D. C. Uodgvo. 874 Brcisilirsy, N«w Ytitk. 



\YOriIG XA» r)l) WOD14 like a poattioo m a 
oollecB. IkboFstur)'. ur ubarr«sli>Ty. is at*u <rUl' 
lOK to asadst at a M«am ongfat. *t«. Address 3. W.. 
CM of 8rtn*er. W4 Braadvsiy, Nav York. 

WA>'TSD.-A MnUluu In tbe pbUtwoiilileia or 
pod^tfoitlesJ (tnpnrtRicDC of a colletfK «r uui. 
venittT bj a )<niri; msu (W; wbo bas bad lire fvaia' 

Sirs^tl(-«l ni[M<ilriirf In traclilna, SDdwfao basdooa 
oar yt«n' p^.>t ursdusii? vorkiii phllusaphr.deTot' 
lOK hi* kttoiitl'iD duriQK tba Ian two jotra imp»- 
flAllrto stadraad orlidnal UiTestiicstloa lu scIho- 
tillo (iHjctiul 0(17 and lis sppllca(toa> Id mIui'«iI<iq. 
Addr«as K. A., aare Sfientt. Kl Broadway. H. T. 
Clty- 



\\/'ANTKD.'A sultBhls MSIUOB ts WasUaittM. 
*V D. (V. not eosnscted with ibs Ch>**nini«at, 
BUd iTiLb a asiary aot ti> rtcMd K&0 a 7««r, br an 
»iper1«noiHl bMriftist with sis y#«ra' unlvvralty 
traialnc. AppUcanlbas I)e4>n a utlTiU ounceon t<ir 
fijiirtm>D years; !■ a jinuitlt'sl pfaotographnf, «ar> 
togra(Jtt!r. and snastoaMd lothe nse ol bbs \n*- 
wHlvr n>^ !■ nl*>> napabia ot naktoa tfas OMSt Rn- 
Isbad drawlaea. at any deaotlMloa. nr all maaaor 
of lllustrstl'p |iiiri>oa*a tn sniMies: tralnad to am- 
saiun HkMbods and work; also field o^ratlooa and 
tazldsrmjr In iLa vailiMia dapattnMDta, and modal- 
laf. prodn«tUiB of oasta. restorattoas of paleoctty- 
Inftlcal apwlBSOB and slinllar saplOTMala. Addrasa 
U.S. a, aanSr<eaM,'IILatayonarlao*.N. T. 



Exchanges. 

IPreaofcharf eloall, itafsatlsfsetorycharsetar. 
Addtett K. O. C. llMt«i. »Tt Droadvir. .Ve« Vork.1 



Wantn), m «iechuifi« tot lh« [allowing ««ricl. saf 
iiaadard worio on Suiyny and on lli.cuci of Children; 
Willed') "AuierKAn Ornithology,' j volt,:CouM' "Buds 
of (lie Nonhwut " and " Birdt of lh( Cuforailo Valley." 
* vult.; MInot'* '' Land and Gaei* Bitdi cf New Eoc- 
land:"SMniMli' " Our Nonhcm and Eatiern Biidi/' *1l 
tbe Kc^n# Ofi ih« Binlf of the PaciAc K. K. Sumy, 
bouDd m a *oU.. Qaevoco; and a edoipteie m( o( tbe 
Repons ef iha Arbasio* Gsoloncal Surver. Flcaie eivc 
cdliiens and dale* ui uirrcuwodinc. K. KLLSWOKTU 
CALU Hislt School. 0«* Hotnas, iMa. 



Wanled lo buy t<r txctiaore ■ ropy ol Holbr 
Kciih American Hcrpcialo*y.l)y lolia Edwerdi. « 
fhiUdclphta. >e«i. G. BAL'K. Clark l/airo 
Warcenler, Mas. 



of Bolbraok's 

•ols 

renily. 



Fill tile or eithange. l.eConte, " GeoIo_ 
"AfiaWmy," • w>U ; ro»leT, "Plmiolosy." ' 



Utirmtt, il vok., ufii«uad. 

l«iiiDston. Ky. 



Ouala. 



Fnr k^U. — A 4$f X B^ Camera; a very fine uiMruMMi; 
with Icus, hsideis and ini^d, all ner; it cat*, over bo, 

iinie, $1}. £dw. L Huyet. Alhant ■Irni, Cajntiridpv 



To sscbanc* Wijghl'* '' lea Aa« ia Noitk Aaaiiaa " 
•nd T.C ContP* *'Elcmentt of (itviloKy" (Copyriaht iMa) 
for [un-iiii.m." hy A R.Wall«c«. ''O'iipa ot Swedat/* 
t>y Darwtfi. "liatcni iif Man." W Darvin, Blsa'a 
Pure in Naliirv," Huilcy, ''Mtataf Evolutioa ia AaU 
miU." Iiy Komaiica. "Pic-Adaisiln,'' by WtnebcU. N<k 
tiM>ki «iuil(d e)i<«pl lalftt irditiana, and b«alf( la X^od 
•.unditian, C. &. Brown. Jt., VaBdeibilt Unitciai^. 
Kathville, Teas. 



Tor Sale or Eidumge for booki a complete pnvsla 
chamial laboralorr cutfil. laciudM lat^e Ueckct baJ- 
ance (eoog to ■•tains}, plaiiaum diihei lad eniciUai, 

a(ui« wfltan. tliss-Masrtea spnsistui. etc. Kor tak ta 

pan Oi wtkole. Ahoeowsjelenie of Sllliatan'tyrmrmal, 
■Us-iM) (6*<fi boaBdhStDiihwiiiAn KepMW. ■It4-ins; 
U- S. C«au Surrey, 'Sm-i*^ f uU pimkalsre tq aa- 
((uavn. F. GARIlIN'EK.Jft., Potafret. Coan. 



I'l^t cac)ia.n(« ot sale at B racridce. aa elabarsie micvo- 
Kope outfit. BuUo€ll atand; moiwcaUr ob^ctiires, onv 
•isib liQBe<uc*a«o<M trnmennn, lou)^.tcaihi. sad tbrae 
inch, BluwK ft Lamb, alw Ddc-fmith and one inch 
Spsscsr. tour eye jiiecet- Ubieeltraarelbc best nadt. 
Addieu Mri, Marion Kmilb, tt Bunch Si reel. Lowell. 

MSB. 



POPUUR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOUWY. 

For Ui« la CoIUaca aad Normal SchooU. Prict jtf casts 
Sent {roe by poel by 

N. D. C. aoiMiBt. 814 Broa4war» H* >• 



Jaxuahy 39, 1B9J.] 



SCIENCE. 



69 



pfMCQl BUtus of Uie Tarioo* bruichvs ot Ki«uc9. The wooad 
*oJi«ete eotUleJ --Tbe Hoiw: ASIudy iaNaturnl Hbtoty." and 
ia iDtmcfcpd 10 »p«clall]r lUtulrmtv soiai- ioipurtant priDc-i(>le& in 
Lbmlogj. It (Kiilinra ltif> principal rliEirnctertHtics of the mmptira- 
[tire OQBloinjr k>( llie lioiee atul hU near relutioTiei, the tapir au 1 tV 
rbliioerm>. snA #hnn-ii inriilpnully how n "mlMiD^ link." d«- 
acrilied bj* Pntttaot Uuxh'j in 1877. iiat nimx been fotrnd in tbe 
hamtt Eocene d(fposit«. thus idcDitfjirii; ft contwcLion belii-ved to 
tavc ejas(#4 in tlw auci^ut anceslry of Lh« animak. The author 
is William H. Flowrer, C.B., director of tbe British Nntural Wa>- 
Lurj Huwom. 

— "^EvDltirioa in Science, Phiiosoph;, and Art " !< tbe title of a 
book conCHintDK weal i«n lectures by Prof eaKu' John F)>kc, Mr, 
Underwood, Dr. Abboll, Mr. WalicQUU), and oilier altte t-xpouvaU 
ot evoloCkn, wbicli iit to be published imnicdiatciy by D. Appleton 
A 0(K Ttw prioolplo of t-votutiou Iwiug univvisiLl. admits of a 
great dtv«T«ity of nppliralioni and illuulrAtion^, and many which 



appear in this volame an< rtedi and striking-. Th» Mii«ntinv tec- 
lure*. a» In the Oft'!* of ilial hj Dr. Alloman on Opiic*. ar»? o*(i_,^ 
of direct praoitcal ralue. TIu-m- Wt<iim when dvlir^rvd Iwfore th*] 
Brooklyn Ethical Association fttltiut'tl K^n*THl«tlention. Id boon 
form they are accoiujinnii^l l.y h |»>ii*t (imu IK-rbt-rl Sp€Bce(v1 
AOd t>y nutm-roos ilIii>ti'NiirniH. 

— Tht-tiiieuTTyndaU'dfoftbcominKbookiB "Npw Fnn[n«Til«.''j 
Anioni;tln.Bobject» which ace Irmh-'i in tbe Ove bondred 
are Th« Sahbotb, Life in tbe Alps. Tlie Rainbow rikI ilH Con)n>nor», 
Common Wat*r, anil Atoms, Jloleculw. and Eiher-Warp*. ta 
addition to the popular Ireaiaiait of aricntiBc thrmi:^. tlu' author 
devole^ several chapfriB to biographical ctodiM of tho iilnitMl in- 
threat. Atnong tbt- ¥ubj«3t« of thine hIuOIm an* L'-mni Kuuifunl 
and Thoons Toung. and there are also chapiHs on l^iuift Paati-ur, 
hbi Life and Labors, and Penonal R<vollecUoDa of Thoioait Carlflw. 
Tyndall'ri "New Frai^numts" will be poMbhed immwIiBt^ly by 
D. Apploton & Co. 



A^iff'c 



kill Pliospliatc. 



A most excellent and agree- 
able tonic and appetizer. It 
nourishes and invigorates the 
tired brain and body, imparts re- 
oewed energy and vitality, and 
enlivens the functions. 

Dr. EFBKAiii btJtMaUkS, Cedarrille, N. J., 
wmfMt 

" I haTe omd it for seTeral }r«ars, not only 
in my practice, biit in niy own individual 
aaat, and oooaidAr it under all ctrcuniBtaBcoa 
one of tbe bart nerv« wnics Chat w« pcasen. 
For mental exbanition or overwork it givw 
raiMwad otrengtb nad vigor to th« autire 
■TStem." 

DeacriptiTe pamphlet frov. 
RMfflTtrd CI>MiIc4J Wtfh*. PtmUmc*, R. I 

Beware of Substitute* and ImitatioDS. 

CAVTIOn.-Ha >aro the wrurd ** Hora- 
krd'a** la «■■ lbf> labtrl. All nllicra ar« 
Iomk. )feT*raoM In bdlli. 



ARTIFICIAL LIMBS 

WITIIIIIEHrEETAHD HANDS. 

nuralilv la luHnirinniuii, .^iii>irBi In Arllira. 

Ifolavln* Im M«irntrni. 

Aadlte UOTrcailFORTABI.K riirUicinMicr. leU' 

IKit luiiaixaj (u we a tmntmt norkloi t& tlia BalAa Mtlk 

fta utioplBl tod, «r « braKotDMi appfrlnii Us tir*ki> on & 

rMi ruiriiMi iFftla, ijr an ■wUitw wiui )(aad .oa.Uie 



iBl tod, «r « braKotDMi apiarlnii kls tir*ki> M & 

-iiMi iFKla, ijr wi ■■yUwair wiUi haad on ibe 

thrmUe, or b Itrenut, earacnwr, ■aiaa, lakMT, In fiwi, 
mon cf *v('ry vocaUod aflatMrta Ifee taUouacitJtf 
Uiclr eii>iiio)'nicjit.mikrliic dim m tmtanuelu M^wu 
nibim '.fK ivtfijrminc ■■ mnrh n« m«B b pMMMltm 
01 all i> sir naiarsl nicttib«n, camlnt i)m Muaa waaoi. 
la taot. aapatwlBa llttia or 04 loMevaaltac*. 



% 



Orn- tUfOB vUlkdKl llDitenr taalUrk*' patant In dklly 
■M*. ttutUlaMlan-raar**'*- lOdivMd saapon^owa 
hi ib» inltM SMMa aad Maay f BWHa avrvrsaitau. 
Br oar tonaA* aitalloaau eu> Maplr a* with M iim 
dMa apcMwuT t««efBr« a ni « UlB Omv raaialn M Iwme. 
One tell til Uie tiaia awd •rma Caratabad hy Bb a** Bi*4r 
rram mcMii r gipePta and yrofllM wHfeiMl oar MmIih ikr 
w«anv«. ritBlw«}iKUJtrMiiaM. A UcaUMoCWpaaw 
wlihlHliiuMrwuoatsadstkamalBftir ■BMMRnaa.aaat 

A. A. 1CAEX8, 701 Broadway. H. T. 
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V^TypEWfllTEH 



i watsui 



TTssatS; ,i!!:;ir"^*?'^^^w^-'i---- ^ 



ikniVMj Anaanatrtaa-Mnt 
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IMroa tnUad tnlmlld. 11 *I11 n- a nOaUka doI toaaod for **HBKRm:iK LOW>C4MT 
■OCmRK,** aoYairaaffaa in Ihrce rolaineii. Id tham 5011 vlll Hail penpeotlTe TiBva, 
Boor plana, d a a cri ptloaw. bdiI putlimii** of cuaC. (ot lOS (■•tvmii mmvr 4iu^m»m tttr 
liaRaea. Thej alio tlra rnc-? rvr rwmplcio Wortinii Plasa, D««illa, aad BMraoatiaaa. 
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er, an<l vblcb any amm «au ■■dcroiaiKl- Vol. 1. coaiaUia K aopyitabtt^ dp^gw ut 
hnaaea. i^oatlnft betwMin IBM aod 11930. Vol. IL ooaCatna H taiuaiUitod nwlpiB VaM feo 
VKW. Vol, 111. QooialM » MvrrKlilcd dsatgDa, flOW l« |«m. Frhia, by naU. ll.OO 
raclti or 93.00 far Ifav ■«!. 

"COLONIAI. Harass.** a rotana aaMrlaK Paia|MeU«M aad Phwr Plaaa gf 
bonapa BTraiicad latfaf imniiUblc atrli? o4 tbs CoIobUI ArcUtBoturv. aad bavUicall »o4ani 
anajuaiaaotalOreaBtfort. Frice. tS.UO< 

" rirTrHRMQtiB BorAKI POB PORBmr A!ID moBR'V-TfclB tbam 
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Spring, 1892. 

REAL INDIA PONGEES. 

CORAHS, 

Uneicelled for Durability and Wear. 

NOVELTIES. 

Printed Glace Rongeant, 
Slriped Silk Shirtings. 
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: ON TSB NAIK FLOOR 

Ladies who vUtf our Silk Department this 
weeli will havo an opportunily at examinitig 
aomd very bpautirul Fabrics and Styles that 
have been Bpeclaily tfeslgned for this sea- 
•ftn. 

They will alw find a very rich quality oT 
Bensaline de So4e in the most desirable 
colorings, at SLOQ per yard. 

[N TDK BAdSMKNT 

We shall make a special sale of a large 
importation of Figured India and China Silks, 
broken assortitents of Rich Brocaded SJIka 
,ud Satins, etc. 
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f/ew Meikod of Protecting Properiy 



hii\L,]\^, The Lightning Dispeller. 



Alt Smbroldery Liafln«, LiMos for the 
Bed-room, Dininfc-room. or Kitchen, tn 
larice aiaortmtnt, including a full line of 
"Old Bleach" goods. 

For nearly (uriy years we bare mnde a 
>«uaUy u( Linen Ooodf, and there is no 
fesirable linen article or fabric which may 
not be found in onr itock. 

Catali^^tie on retjumi, 

James McCutcheon & Co., 

THE LIi\EX STOKE, 

M Ik 66 West 23d St., Nev York. 



lASTE 

.Eilroilery SilU. 

gtKtani Eijda M. haU price ; ana uaiK* b m boL AU 
m4 ItlK «kiHl eoM CoKA. amt bf RuUt on noel|K of 

, bMk in Art hfiistovrqrk, <oi> U fiMiu. A twantl- 



Pnce, $20 to $30.— According to sire. 

Tbo PatvQt Li|;(liUUnt( Diipoll«r U a condac- 
tor Mpvcinlly de>i|;u«<l todiMipalethe eoerj^ 
of a li){htniDg diMohiirg*. — to prAT»nt ita 
dointf harm, '—placing aooaetht&g in its path 
upon which its capacity (or causing damask 
may (m expanded. 

Nu rvcvnlvJ caiM* of lightning atroks baa 
ytt, bven cit«d Sigainiit tlie prinoiplfi ul the 
Diiip»llt<r. So far aa knoim, the dissipation 
of a conductor ha* iuTariably protected under 
the conditions Dmp1oy«d. 

Corrc«poadeDc« aolicitod. 

AGENTS WANTED 

Tb« American li^tnlD^ ProtecUoD ConipaQy 

United Bank Building, Sioux City, Iowa. 



TACOMA ST?f?v° INVESTMENTS 



^i 



de in Art hiHistovrark, <oi> U mou. 
rnuntOKottlBHiiaanHUMi ttMwm 



KHOpl. 
1 UvEtt 



no Will anM «• book frao. 
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IB Aoy ot tko abDT« ciiioa. 1 baro na(l< (row 10 to 
to pM cent, pel kOQum for doO' nciijMitB. 1 alag 
nakp Ortt nortKae*. uaprorri r«a1 aatata l«aB« on 
iiD()aMAlMi>bla ■•ouritin from 9 to '.0 pet tobI. par 
I aaonn lutt. AJao hare clwic* barnina lu VarM, 
[op, Hmit and eardeD I.MBdw. CorrMimBd' 
ene« Solleltvd mcarcitDc WMt«>ni Wubimt^i. All 
iMjulriea aoavnrad {iiorapllr. Aildrvaa 
A. C. SIC'KBLI, TacoMa. WN»lt>n«t*k 
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ROUGfiDHG IT WITH AM ECLIPSE P;Urr. 



and aMa^ 



A. RUl'llKIi^TKH KKt.LOW. 

fa. ■.viToiiKic) 

Witb Ibirtjr-two Illustrationa 
IS*. 11.50. 

"Tha atety m a piiisMt. Kw>a-hMm«wad. ratsiaU 
■die taarratlTn of a c»ni)* ro]ra««. A n«*l«. pfMtW 
t<»nltliaeliloat ai!<Tii."-Ulerrnir WoHd 

- TIiIb U • BprtittiU]! narraiiro of ptmonal ImI< 
<UM. The book Kill iMt a plHuuiil mnl«' ~~ 
lumii u( niuah KXpHriHUoea •.•o a '(voUar 

'-1lM|itatvn>o(our i1*«o1n!>^ ' Jtcn 

(0T7 tmntT-Avv yeara ui> .1 *: 

clvlUaadaapMHuHtar.andi'' ru«nu«a«< 
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book to pmantti atlMtUan.*'- Tkr Choi. 
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i D. g BOMBS, 874 Broad way. 1. T . 

HAHDBOOK OF MBTEOROLOGICAL TABLES. 

Br AsST. Prof. H. A. BazKtv. 
187 pp. 8". 

Profraaor Waldo tays : " I heartily reeaa- 
oii'nd ihvm to all worker* in metcorologr, 
auii do not aae bow any of oar AnienoM 
inot«oro1ogii«s can afford to be withoel a 
copy." 

Profeaaor Symons of London says: "They 
«ra noqtuMtionably Vklaabl« belp«, which 
most b« kept bandy, and rvplacod whva 
worn out. ' ' 

frire, pOMlpaM, ft. 
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THE AMERICANRbCE: 

By DANIEL C. BRtNTON, M.D. 

"Tbe b4c>kUoarornDUfiulLnier«atRiii] Tatua."~ 
Inttr OCfon. 

" Ur. Danlol O.Brtiiioiiwrit«aa«tbakakiM>vlad|M 
autbvrtljr of ib« mxbir^t."—J%tladttpMa mat. 

■• Tb« work wui be ol iMiDiiie vaJua to all «li 
wlali ii> know tb« aobMancc ol what baa li«*a taal 
out abutit tta« lodlcoBoaa ARMrtoaca."— .VofMra. 

"A muterly lUaeiualaB, and an exuapleal* 
auMwsafnl edueatioB of tlH povsta ot obae 
-naatietplHa Udftr. 

Price, postpaid, sa. 
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A TEMPORARY BINDER 

(or Stirmct It now ready, and will b« ntiM 
postpaid tifi receipt of 75 ccois. 

E^^ Tliit Under iiilroaf. durable a>i 

H| elct»i. hu (Ul lUt-ililt. aa4 ti- 

^^M lorn the oiKaia^ of the pa(«a ]«• 

^^1 fectly n«i. Any nuikbar oaa M 

^^H taken out or tepUoed wiitiOBl <!<»• 

^^^ intMrj the u( lien, and the pap<n 

^^M ■re not murilatcd for uitwqsml 

^^1 iMrmantnl bin<liTw. Filed io Ikii 

^^H binder, .&!'#■■'« ualwajn cunvanivsl 

^^1 tot ref(r«Dcc. 

^^V Temporary binden rl <>" ■•■-• 

Hnll) <l4*CTiplioa but «)lhoul ' 

lUT)' »u, wil' )>* toailed paupaid oaitciipi ■^■. ..^.i..^ .^ 
glren belt™- ,!■> oidertM, be lun l« a)ve |t>e tiava 
{.■pel *i p«i«dtoO a«l i(ft« a UaOn. 

a 10 ■'••■<^»><>«a.«tMh.ao.}o:leMtier,to fc. 

" :t :* "' '■'• :; *" " ts. 

'• '. .. »* ' ■"■ 

17 '9 I 'w ■■ I .»(. 

N. P* c- HODGES, PubHaher. 

•***•-*■"-». Haw Yflrtc. 
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LUMP OF SALT AND A GLASS OF WATER.' 

With ordinary use the powere of eye. ear. smeU and 
touob fail toiIietiuKtiixli Wtw^vn lb« class of pure water, and 
thtlto which salt has been nilded. The ta-ite bIoiih sires 
inui)«diat« evidence of the diffeiencv. Bat let us exaailue 
more closely, nnd, llrst, by chpinical tests. Solution of sil- 
ver Ditmte, added to the brine, (fives a white, curdy preeipi- 
tale coDtaioiDg chlorine, a pUtiuum wire would talc« up 
^vnouf fa to imparL a yellow color to the Bunseo flame, iadi- 

tinx Hodium. Thus two coustituf'nls may be separately 
ignixed io the solution by the appropriate tests, where 
nly commou baIl was added. So, in general, if wc wish to 
detect a salt in solution, we dei>end upon properties belong- 
ing Io the banc radical and those belonging to the acid radi- 
cal: the appropriate tests being soparately applied. Such 
properties are called " additive," since Ibey express the sum 
of the properties of the constituents. The special us« of this 
term may be c-lcorcr tin reviewing some electrical properties. 

Two kinds nf Si<nlutioa-<) arc dislitigulshed by meaii^ of the 
electric current. Absolutely pure water soeas to be a non- 
condnclor, while the addition of a nalt, acid, or bane enables 
the current to flow, the addedbody being HeparaLed into two 
parts called ions, which »pp««r at the two electrodes. Such 
bodies arc called electrolytes; and ihe quantity of electricity 
passing through the Quid is directly proportional to the 
quantity of electrolyte decomposed. Many organic bodies 
are not thus decomposed, their solutions being nonconduc- 
tors. While the molecule of common salt is believed to 
contain but two atoms, and BUgar contains at least forty-flve, 
yet the former may be separated by the electrical intluence 

I in a manner from which the latter is free. The forty-flve 
Itoms of thu Eugur molecule dwell together a« a unit, while 
Ute two atoms of common salt may pari company and enter 
into new relations, thus presenting a scene of activity and 
pomptezity which we should hardly expect from its appurrot 
simplicity. 

Let a current pass through a solution of oopper sulphate, 
entering through a copper plate, and passing out at any 
properly coated form; the copper is carried through the so- 
lution with Ihe current, and is deposited as an electro plate 
coating; while the negative radical slips back to attack the 
kathode. The quantity of basic and acid radicals thus 
transferred, under given conditions, depends upon the con- 
ductivity of the solution; but to compare solutions of difl*er- 
ent kinds w« should make the concentration proportional to 
the chemical equivalents. In this way Ostwald has meas- 
ured the molecular electrical conductivity of many solutions 
of varying degrees of concentration. The following an* a 
few of his results to the nearest unit for extremely dilute solu- 
tions— j^^ normal. The differences arc shown in small, 
bold- face type. 

LI C9. IIU « Nk CI, 119 aa K CI. 



IIU 
£ 
UHO,. US 

I 

ucnoi, sr 10 



9 



119 

S 

KkRO,, 1U 

1 

Na ciO|, m 



as 



MS 

6 

KiTOi. m 
e 

ECH>|, lao 



1^ 

■ ' Atfilnd ol Um aunual oMteta t>eror« Uie Wublnsica Chtmlesl SocMir, 

l~ daU(eT0<l Jan. », W9i, bj R> bL B. Wuvler. 



The numboTEi obtained for lithium salts are about B leas tfal 
for the corresponding sodium salts, and these about tS lesa^ 
than for the potassium salts. Cominring the borixoatal 
lines we 6nd the numbers for chlorides about 5 higher than 
for nitrales. and these about 7 higher than for chlomlee. 

To appreciate the full meaning of these dilTerences in thai 
numbers we may again refer to the tests of qualitailva 
analysis. A sail baa no single property by which it is rec- 
oguieed. but we depend upon the several properties of haBia- 
and acid radicals, which are largely independent of eacb' 
otiier. The molecular electrical conductivity is here ex- 
pressed merely by a number; but do not be repelled by a 
seiiM) of vagueness. This number expreises motion, — .thtt 
greater the number the more activity displayed in Lranafer. 
of electricity. Tb« lithium atom is less active in this wmf' 
than sudiuni; and this is true, whatever be the company in 
which the metal is found. The activity of chlorine isgreater 
than that of the nitric radical, and this greater than the 
chlorine radical; but the activity of the salt muist be 
viewed as the sum of this pro|>erty for tlie iMmponents. 
Each number is clearly the sum of two numbers, one be- 
longing to the basic, the other (o the acid, radical. On no 
other hypothesis can we explain the fact that when we select. 
two basic or two acid radicsN the substitution of one radical 
for the other always results in the same change of the num- 
ber, no matter what third radical may be combined wilb 
these two. In a word, the molecular electrical conductivity 
is an additive properly of salt Mjlulious. 

If we leave water and brine in the cold l»oth will fre««;i 
but the brine muHt be cooled to a lower temperature before > 
freeiiog begins. The <nCFerenoes between freciiog point for 
solutions and Ihe solvent have been made tbe subject of 
many extended researches with special forms of thermoma*] 
ter. Readings are estimated to .Ol". The result has been . 
B.ood of light upon tbe molecular weights of sobstauces in- 
liquid form, together with aonie remarkable differences be* 
twcen salt and sugar, between brine find syrup, or betweea| 
the two classes of solutiims which these represent 

Tabs three similar barometers, introduce a drop of water 
into the Torricellian vacuum of the Qrsl, and the nien-ury 
falls: the water is partly changed to vapor, which exerts a 
certain preMurv ou the mercury, and this vapor pressure may: 
be measured by [he difference in level. Now put a drop 
brine into the second barometer, the mercury falls here also^l 
but to a less extent. Tlie vapor pressure of the brine is 1( 
than that of pure water. Tbe process of evaporation'orcon-' 
densation in n current of air affords another means of deter- 
uiiuing the relative vapor premure of various solutions. If 
we now boil water anil brine io separate vessels the pressure 
of vapor equals that of tbe atmosphere ; hut, when this point 
is reached, the brine is hotter than the water. — the boiling 
point of the former is btgber. Thus we have a third method 
of comparing vapor pressurea. This property of solutions, 
in its quantitative aspect, rivals the freezing point as an avo*j 
Due to the secrets belonging to our subject, which are yet 
only partly disclosed. As solotion proceeds the denser brine 
grtidunlly mixes with the water above, until at la<il the whole 
fluid would be practically uniform. Various salts will dif- 
fuse at different rates. A porous membrane will tTa,wRGi=^ 
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(be innleculps of water more rcadity ihan those of a salt. 
For certain lhfur«>liral tDvesli^tionft we may conceive a 
" lialf penn^Hble" wall with opeuiiigfl so nmuW thai tlie 
water alone can i»en«lrate- As a filler separatBs a saluUon 
from tlie icsolublc residue, so the half-itermealjlc wall is to 
IraDsinil Llie.solveot. while preventiog' the pSHsatre of the 
-dittAolvcd sail No nmterial h&a been fouud fully iHrs^v^n'mg 
this ideal property; but theoretical deductions have already 
been confirmed by experimeoU with chiy cells, Ihe pores be- 
ing paKly closed with a fllm of insoluble precipiiate. If 
a solution tilts such a cell, while freab water surrounds it, 
the conteDla aoon show a considerable pressure, which ig 
measured by a manometer. This phenomenon is culled ''os- 
motic prrxHure," and we may have several conceptions of Its 
caiiee. Either there is an attraetiou betw«'n the unlike 
nioltH'uleJi ill the brine and the frt^h watpr, so lluil the taller 
flock in where the ttalt h inipritH>ned (as ducks fly to the de- 
coy) until the iuieniiil preiuure arresU the tlow ; or the os- 
molic pre<<»[ire may be due to the af^gregate force of impact 
of ibe many moving nioleculee; Ibis is the view ([eueratly 
taken 

The scveriil properties that have just been considered re- 
quire numerictl expre-iaiou. but these numbers are wonder- 
fully related ta each ntlier and to the doctrine of the conser- 
vation of energy. F'>r exdmple, con-tider the relation of 
osmotic prt-asure to vn|)or prefigure. Let u cell with half- 
permeable wall, coniieoled with a vertical lube be filled with 
solution, and immersed in a tank of pure water; the whole 
arrau:;cmcut beiug placed uuder a bell j<ir ia vacuum. Un- 
der otinolic pressure the ftolveot will enter the cell until a 
certain pressure is reached, us deteruiuied by the height of 
the liquid ID the vertical lube. Evaporation will lake place 
at the same lime, both from tlir surface of the solution in Ihe 
tube and fi-t^m the solvent in the tank, at their respective 
levels, until the jar is Bllod with vapor, A condition of 
equilibrium will eventually be reached, for otherwise we 
should have perpetual motion. On the half permeable walls 
of Ibe porous cell we have aa inward aud an outward pres 
sure, whose difference is measured by the height and density 
of the solutiou iu the vertical tube. Ou the surface of the 
two tluidn we have a vapor pressure, the dilfereooe being 
measured by. the same height and the density of the vapor iu 
the bell jar. The former value is the osmotic pressure, the 
latter is the diminution of vapor tension naused by adding 
tbe solid to tli« solvent: and these two value« stand exactly 
in the ratio of the deiisitie.i of solution and vapor. By other 
thermo dynamical coosideratioDS a relation is traced between 
osmotic pressure and the change in freezing point, electrical 
conductivity, etc. 

Jmporleut analogies between the physical properties of 
gdastm and those of dissolved bodies are pointed out by vun't 
Hoff; the lawa of Boyle, Qay Lu^sac, and Avogadro all 
have their counterparts in the phenomena of osmotic pres* 
sure. 

Pinil. Boyle's law says that the pressure of a gas is iu- 
Tornely proportional to its volame; that i*. that a* Ihequan- 
(ity of any gns in a given' volume is increased or diminished 
the pressure clmuges io the same ratio; so, Ihe osmotic 
pressure of ninny soluliuna is found to vary directly aa the 
concentration. 

Second, (Jay-LussAc* law may be expressed by stating 
that the gaseous presiure varies directly as the absolute 
teoiperatore; the same is true of oamolio pressure. 

Third, Avogndro's law implies that two gases, at the same 
temperature, will have equal pressures when the maases of 



equal volumes are propnrlitmal to the molecular weights. 
The same is inie for osmotic pressures in equivalent eolu 
tiODs of dilferent comparable substances. To calculate ih« 
osmotic pressure conceive Ihe solvent to be absent, while the 
solid occupies the same space as ea^; the hypothetical gase- 
ous pressure, as detormiood by the three fundamental laws, 
is then equal to Ihe osmotic ptessure required. Conversely, to 
determine the molecular weight of a dissolved body, we may 
find the osmotic pressure and calculate as for a gas; prarti- 
cally, the depression of freezing point is the physical 
crty usually measured. 

In a word, Ihe three fandsmeitljil laws of gaseous nialter 
arc found to be true of dissolved matter simply by nubsti-, 
luting o><iiiotie pressure for gaseous pressure, while even 
anomalies and liiintntinns so long rerngnized in gases and 
vapors tlud their c-ounlerparls in solulious. Can we find 
identity of onuse when therf? is almost identity of reanltt In 
a gas matter is io a far more dilute condition than in ordi- 
nary solids or liquids; the intermolecnlar spaces are evi- 
dently far greater than the space occupied by Ibe molecules 
themselves. The same is true in a dilute solution of salt, 
only here the inter molecular space is largely occupied by the 
water. In both coHes. motion iaindicaled by the phenomena 
of dlfTusiou. Id both cases, each moving mole<.-ule is endowed 
witli kinetic energy, aud the sum of the vis viva of all tbe 
molecules exactly accounts for Ihe laws of pressure. The 
formulas used to unfold tlie kinetic theory of ga^es may be 
applied without change to a kinetic theory of solutions. In 
a jar of hydrogen. Ilio molecule dat-u hither aud thither at 
the rate of a mile a aecond, asking for no support nave other 
molecules, from which it r^bouuds. If hydrogeu mixes 
with the denser vapors of paraffin, it will still exert its o«ro 
pressure upon the walls of the veit<ie1, as though it were 
alotie. Our salt is less ethereal. The molecules are heavier. 
They move more stugeishly. Very slowly do they riste, as 
though climbing with painful eft'ort upon an unsteady ladder 
of water molecules. Tet, with the aid of the lialf-perme«bl« ■ 
wall, their pressure is found to be just what it should be on ^ 
the kinetic theory, if the salt alone occupied the space in 
absence of vfater. 

-AooDislies and limitations have always been mentioned. 
There is no " perfect " gas, none that exactly fulfils the fun 
damental laws, but hydrogen, which most nearly agrees nil 
the '' ideal gas" in its properties, is not compressed to one 
teulh its volntue by teo-fotd pressure, but cocupi>-s a little 
more Ihan one-tenth volume. Here, the molecules them- 
selves may be considered as incompressible bodies occupyiDVl 
too great a fraction of the whole space to be left entirely out 
of account. A modiDcattOu of Bowled law assumes llial the 
total intermolecular space varies inversely as the pressure. 
In most gases and vajiors, however, the devialiou is tn the 
Opposite direction. As the molecules approach each other 
their mutual attraction is manifested, for the volume becomes 
less than required by Boyle'.s law. Tlip piston of a Corlis,i 
engine, which glides su beautifully tn and fro. in obedience 
to valve and governor, is impelled by the bombardmeul from 
an smiy of vapor molecules, each one following its own 
impulse nlniost unlrammelled in the go-as-yoU' please conlsst; 
yet some mutual attraction is manifatt, for the steam exerts 
a little less prvssiir^ U|>ou the piston than wnuld an ideal 
gas utvderlike conditions. So. osmotic pressure, instead of 
increasing directly as Ihe concentration, may increase a little 
less rapidly. There is a well-known body whose vspor den- 
sity has long been recognized as abnormal. 

Ammonium chloride, when converted into vapor, is found 
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to ocGupj* twice (be volume predicted by theory. — in other 
wordR h gi»en Tolume of tbe vapor exerts twice the theoreii- 
e»\ prf^Hurc. The explanatioa is easy when we learn that 
ttit^ Witt t^ Jissnciat^-d into the two gasCA, ammonia aod hy- 
dro^lonne acid. Similar anomalies ia osmotic pressure 
may lead to a titoiilar iiiter[>relKtion, although quite antago- 
nistic to our ordinary conceptions and leachiugs. Sodium 
will bum in chlorine with strtkiii;^ evoluLtoiiA of light and 
hcAt; we recognize the pnxJucl aa a new subetanc*'. Cbrm- 
iral action has talcea place. By a large expenditure of en- 
ergy the elcmcois may again be separated; this also is 
chemical action. But we dissolve the salt jo water, evapo- 
^te, recover it as before, and are prone to count all these 
Dges as purely physical. Little do we suspect that tbe 
dilate solution contains in froc state the two substances which 
we usually know as metal and gas, the two kinds of atoms 
nioviuif i)idet>ei)d«nlly of each other, so long as they are dis- 
tributed in equal numbers iu any portion of the fluid. Yet 
such is the theory of ArrheuiuH, now fast gainiu;{ ground. 
Cald water deoompuacs a moat stable compouuil, the elements 
beiog gradually reunited in evaporation and crystal liiation. 
Accept this hy|iollieaia for electrolytes and their peculiar 
properties are explained, their additive characlernmst follow 
a necessary consequence of their nature, and the stroral 
nda of anomalies fall into harmonioua relatiuos. 
On this hypothesis the speed of cliemical change should no 
longer be proportioned t« the whole quantity of each active 
substaoce present, but rather iu pro)>or(ion la that part 
which has already sutfered loosening of tha bonds. The 
facta of dynamical chemistry afford an independent antl 
^v^luable confirmation of the new views. 



THE OEIOIN OF THE Ada, THE CAT. AND THE 
SHEEP IN CHINA.' 



At a recent meeting of the China Branch of the Royal 
Asiatic Society in Bhunghai. Dr. Mac£Owao, a well knoffn 
CbineGe scholar, read a paper on the probable foreign origin 
of the ass, the cat, and the sheep in China. He said that the 
Chinpse. in their numerical coordination of concrete and 
ftbslrnct nature, give the " six domestic animals " an the 
hofse. ox, goat, pig, dog, and fowl; which seems to indicate 
(bat when that formula was framed, neither cat, slieep, nor 
ass hsd he>en domesticated there. When familiar beasts 
were selected to denote years of the duodenary cycle, to the 
■*Bix domestic animnU " were added the rat, liger, hare, 
dragon, serpent, and monkey, to complete tbe dozeo, as if 
the uss, sheep, and cat were too little known lo meet the ob- 
ject in view, which was the employment of tbe most familiar 
repreAenlalions of animate>d nature for thft duodendary no- 
menclature. Still more strikirifr is the alnence of the ass, 
sheep, and cat from the twenty-eight zodiacal constellations, 
which are represented by the best known animals. 

With regard to the ass, there is ample reason to regard it 
as being excluded from the list of domestic animals because 
it waa not archaic. Tl*e hybrid mule is of comparatively 
modem origin in China, dating back only about a iwytre of 
oenturiea. A miacelkny of the Sung era states that "tbe 
mule was not soen during the Hsai, Hhang, and Cliou dynas- 
ties: that it was a cross between the ass and horse from Unn- 
golia. It id regularly bred in the north, and in worth in the 
market twice ns much as the horae: it is popularly reported 
tbat i(« bones are marrowlem, which is tbe reason of its in- 
ability lo produce its kind." Again, It Is recorded in a Ming 

■ Flwn NMurv- 



crclopeedia: "Tbe male i« stronger than the honte, and is 
not a natural product of China; in the Han era it waa r»- 
garded as a remarkable domestic animal." Is it likely that, 
if the afs existed during the three ancient dynasties, there 
was no crossing with the horse t 

With regard to the cat. Dr. Mac^owau proceeded to stalei 
that there was a quotation from a Ktandard wnrk which dia- 
closes the fact that Vuang Chuang. the pilgrim monk, who, 
in the seventh century A.D., returned after sixleea yeatm^ 
wanderings iu India. br[>uKht cats with him to protect his 
collection of Sanscrit Buddhist hooka from rats. Thai ac- 
count, however, ia somewhat invalidated by an antwdote of 
Confu^nus, who is relate to tiave one day seen a cat choaiDft 
a rat. These conflicting slateinenis are from auLhoritatiTe 
sources, end it ii impossible to offer a satisfactory explana- 
tion. Possibly the cat of Oonfusian itniea was only a par- 
tially domeNticated wild cat. There mii«t have been som» 
ground for the statement of the am having been broaghi 
from Indi», at* tl is hardly likely that in all the long period 
of Chinese hlstnry it should be named but twice as a dnmaa- 
tic animal. He quotes from Chinese folk-lore on the subject 
of cats. As cruelly to cats and other nnimnl^ is followed by 
retribution, so services rendered to tbem mwt with supernal 
re<*ngnition. At anciently the tiger was s»crific«d to becauoe 
it destroyed wild boars, so the wild cat was wunihipped b»- 
ca)is« it was the natural foe of rats; bosr« And rats being the 
natural enemie-s of husbandry. At the commeucement of 
the Sui dynasty. A.t). 5HI, the cat spirit inspired greater 
terror than the fox did subBequeally. The hallucinations of 
cat spirit mania prevailed, forming a remarkable einsnde in 
Chinese history, only to be likened lo the fanatical detusio-i 
of witchcraft that frenzied Europe a thousand years later. 
It WAS believed that the spirit of a cat pooseascd tbe power of 
conjuring away properly from one person to another, and 
inlltcled through incantations t>odily harm. Tbe popular 
belief was intetisitied and spread like an epidemic, uolil 
every disastroux atfittr tliat tufik place was locnbed to cat 
spirit agency set in motion by some mixchievous enemy. 
Accusations were lodged against suspected persona, and, tbe 
slightest evidence sufllcing for conviction, the inatieious went 
encouraged to trump up charges against the iouocenf, until 
the country became a pandemonium. No one waa safe, 
from the Imperial family down lo the hnmble clodhopper. 
Even a magnate of the reigning bouse, who enjoyed the 
titular distinction of Prince or King of Szechuan. was exe- 
cuted for nefariously employing the agency of eat spirits. 
In this manner several thousands were immolated before the 
delusion was dispelled. Happily the period appears to htve 
been of brief duration: incentives auch as kept up the wttcb 
mania for centuries were wanting iu China. Coming down 
to our own limes we find a oat-craft deluKiun prevailed over 
a great portion uf Cbekiaog. " In the summer and autumn 
of 1847 frightful wrailhs appeared throughout the depart- 
ments of Hangcbow. Shaohsing. Ningpo. and Taichow. Tbey 
were demons and three-legge*) cata. On the approach o( 
night a fivtid odor wa.'^ perceptible in the air. when dwellings 
were entered by something by which people were bewitched, 
causing alarm everywhere. On detecting the elBuvium in 
the air. householders commenced gong- beating, and Iho 
sprite*, frightened by the sonorous noise, quickly retreated. 
Thin lasted for several mootbs, when the weird t^eootueoa 
ceiued.' Well did he remember, said l>r. Maegowan. tho 
commotion that prevailed Iu Ningpo throughout tho«r months 
of terror. Every gong that conld be procured or manufac- 
turctl for the occaaiuu was subject to vigorou.* v.V\'i'woj«t%. 
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throufrli Die livelntig night, matnUine-d with vocifcratioTis by 
relaya of zealous beatera. This dmifeiiiuK dio was but a re- 
crudesctnce of what had occurred a few geocralioDS before 
— a panic which was only exceeded by IbaL which subse* 
queolly prevailed over ihe ealir« «m[>ire. 

With regard to aheep. Dr. Macgrman said Iha aucieot 
mode of writinft the character for j/ang. goat, was ideo- 
graphic — four strokes od the top to repreeenl boras, two 
horizontal strokes representiDg ]egs, and a perpendicular Mie 
tu repreitent body and tail. The modern form gives an adili- 
UoDiil parallel stroke, like the word for horse; it ie a simple, 
n(A a compound character, and when sbecp came to be 
hnown. instead of making a new character, the sheep was 
called the " Hun-goat," tbua indicating ilsoriifiD andafBDity. 
Yang, goat, is often translated Bhoop, the earliest instances 
being found in one of the Odes, wherein the court bubiit- 
meats of Wen Wang are called " lamb-akius and shoep- 
skina." This was about 1160 B.C.. but it is doubtful if these 
robes nre really the skins of sheep. It is not certain tliat 
icfa was the case, for the skins of goats were u<ie<l t>ieii, as 
>w, for clothes. Hun-goats are not named before the period 
of the Tang dynasty, say the seventh century A.D. The 
goat was one of Ihe aacHlicial aniinalB. as at present, and 
waa at the first selected for sacrifice when sheep were un- 
k Qown . 

Id the discussion which followed, tjie conctusioos of the 
paper were not accepted by all the speakers: and it was 
agreed that the subject waa one worthy of scholarly inres- 
ligatiun . 

NOTES AND NEWS. 

TtaB inlematioDal HIaltstioat Ooogres^, n-tiich met at Vienna 
in OetotM>r last, selected the city of Chicago and the summer of 
1893 a.* the place and dati> of ilieir next oieetinii, and n committee 
wa'« itp|i<>iri<i-d to Jta*v up a n-port on the i|UcMion of eiuiicration, 
which is lo be diwus^ud ut thnt time. 

— Ttiaeakl that two pieuuj of Hlumin!uai can be HitdenKt to- 
Cether with eaw by ustug silvt-r chturide as a fuse. The piecee 
of metal are placed tnj;eLher iti Uieir pru[Kr relative poiilioiia, and 
rloifly powijerud fnsci "lirer chloride spreAd alon; the line of 
Junction, after which thesol'ter is melted on with a blow.pipe. 

_Profea«>r B. A. E^ertes, director Of the New York State 
Weather Butf-nu, Ithaca, ofTers to t>end telegraphic notice of void 
waves u> Hucli p^ntoiM in N«w York Stale as will display the regu- 
lation signals fur the IwnniiL of the public. Thix bun-jnu works Jn 
co-operation with the WaxbinKton ufiioe. A limiteil number of 
flng>) will be famished by the Ithaca office, and those applicant* 
who canuot be thus supplied will be giveu a Ust of dealers frooi 
wbom the Itn^H may be obtained. The QanK. wfatcb are of hunt- 
ing material, may also be made by the iwrsons using Ibcm. 

— A mine of coal of very fair quality for steaming purpoaes 
has been found by accident in the Stralta of Hagetlun, according 
to Engineering. Stgnor Fosseiti, the captain of an Italian steamer, 
was compelled to anchor in Shagnet Day to make some repain, 
and white ther« he discovered coal very near the surfac«. Reach- 
ine ValpsraMo. he mnt a corps of ex|ierl« to the eceoe of the dis- 
covery in a steam launch, who found that the coal waa not only 
ubuuduui but of excellent quality. Tbe iuiportsDce of the die 
cuvoty to the commerce of th^ world can only be appreciatt'd 
when it ui considered that all steamers passing thiough t)R> tJtruits 
of Kagellan are reiguired to coiil thiTv, and that the supply has 
barebofore been brought fri>m Cardiff, Wakii. 

•~ According to ohservatione made st recent meetings of Ihe 
Berlin ML>dical Society, It would seem that the epidemic of influ- 
enza began there during; the flrtit week of November, the earliest 
cases admitted into bo«pltal having come under ttvalment on 
Not. 7. Rubemaon slated that the mon notiorable difference 




botweea this and the other recent epidemics has been the large 
numlwr of women and children, and the small number of outdoor 
workers atlncked. Oultniiuin mentioned an instanoe in which 
llie admiiurinn of a single patient suffering from inflnenaa 
shortly followed by the occurrence of 13 freth eases. 
who took notes of 139 c&ies, found that only 9 (0 S p<>r cent) 
sufferetl from the disease before. The chief compliralions 
Iteen pneumonia and heart failare. The effect on the deal 
in Berlin has not been tm marked aa durinf; the last epideml 
it has been coDAiderablf (27 per miUe aa compared with an a*i 
of It*}, Id othtT parte of Germsny tbs effect has been mi 
marked; thti> oHioial statistics sht>w that the death-rate lias been 
doubled, or nearly doubled, in several towns. It rose, for instance, 
to 44 in Fosen (avtratje 21), to 45.6 in t'laukfort-oo-Oder (average 
38.3). in Bremen to 84.8 (average 17. 1), and m Rostock to IS. 3 
(averane L5.6). 

— Tbe citizens of New York, in 1 892, propose to celebrate the 
dLicorery of America tn their own way, aiolsi^ by representa- 
tives from every State and territory in the Union. A great food 
show is to be held nt Matlison ^uare Garden in October of that 
year. It is propowd at this expoailion to show the progress made 
by thia country in the last four hundred years as regards our food 
supply. Tlie United State* is the Rreatest food-producinj? country 
in the tvurld, mid ila f<Mnl la tlic nn^ thing above all other* that 
fin>t claims the allention of the human fikiuiiy, it is nafe to pre- 
dict that (he coming exposition will provp one of the most inter- 
rslfng events of the century. Only food produces will be allowed 
on exhibition, esblbitom being restricted to manufacturers or pOi- 
dncers. no dealer as such being allowed to participate. Every 
article of food exhibited must boar Ibc bona fide name and addreM 
of manufaclnrera. all fictitious bt'ands being rigidly excluded. 
Uquory. speciQcs, and paleitl meiicincs tvill not be allowed. 
Every manufacturer exhibiting must guanuitee that hi4 goods at 
the ex|NMit(on are the «i.me a» oiTnred for sale lo the public. 
Further informntion may W uMsined of the Food M.'inufactur- 
ors' Association, Uudson aoi Uarrison Street, New Vork City. 

— The United Staler consul at Bordeaux gives, in a recent to- 
port, some interesting information about tite wines of the Hedoc 
district. He notet tliat this diilrict. Itelween the sea on tlie one 
hand and the GanmiK- hivI Gironde Rivers on tbe olhen, i>> called 
Hedoc \gnavi mrttio aqucr). becauw nearly ^urrouii'leil by water. 
It I* the northern lerminalion of the extensive tract of sand hllb 
and miirHh-lnnd ciilled " Les Landee." extending from Uayonne 
north, whii^h clisn jcs to a bank of KTsvel on approaching the left 
bank uf the Garonne, and contains some of the most precious 
vineyards in the world. The soil is of light pebble, and, indeed, 
on the spots where some of the best wiue is produced it appears a 
mere heap of quartz mixed with tbc most sterile quality uf e.arth. 
The bi'flt wine is not produced where the bueh is moat luxuriant, 
but on Ihe thinner soila, where it ia actually stunted, 
and where weeds disdain often to grow. Here tbc vine 
retains the sun's heal about its roots After sunwt, so that its 
juices are matured as much by night as by day. The «c 
cuuiuL-ktion of sand and pebbles of whtcb this soil is composed ts 
apparently the s^mils of the Pyreocan rocks, hrou>;ht down by the 
torrents Iributary to the Oaronoe and other great rtvenf, arxJ de- 
posited in former ages on tlie borders of the sea. At a depth c^ 
two or three feet from tbe surface occurs a bed of indurated 
oonglomerate, which requires to be broken up before the vine will 
grow. 

— jV'ifNre, Jan. St, contains some extracts from a valualile re- 
port by tbe French agent at Victona on the salmon indus- 
try in British Columbia. Among the details noted bj him is tbe 
fact that the Iwst Brth are almost always taken on the outflow of 
the river In llie place where the Hsbermen eadeavur to moot the 
fish on their arrival from the sen. A boat is oflvn fllletl with 
se^-eral hundred fish in a single drift net of from 4(iO to 500 me- 
tree. It is calculated tlml on certain days the total of the Fraser 
fishery amounts to not lesa thim ISO.OOO salmon, which are passed 
through all the different jibasw of preherving. and are ready lobe 
forwanlcd for the market on tbe same day. An Ingenious nppa 
ratus used to take the salmon, chiefly on tlie Columbia Itiver in 
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tbe Cnited States, \» deacribed. A hrge wheel, dxed at a cerlaio 
dUtaaoe from the bank, ta put in motion by the curreDl. Ttie 
MaiVi or thu wheel are provided n-itb a network ot iron wire in 
tended ta niae fnim the wati>r any large object cnining in contact 
with Ui«m. A aort of bar-work titartlng from the wJif^l is so 
plans! a* to (ncraam the strength of lh(^corrent in such a mauner 
as CO forc« the Rnh pn&fhig on thte side of th» river lo go In this 
dfiection. The salmoa. wishing to cross ibt rcry rapid strpam 
whrm the wheel ia i>Uc«l, ia raised out of ibc water by the iron 
wire on the tilade». In the rolar; movement the aaltnon ia carried 
to tbc otoln of the whe«l, whence an inclined plana coiMtocts it 
into vast opwi rrtrrvgini placed iu the ^ream, where it can be 
kept all** loT BOme time. A Mr><teni of pullejH pruiitie* for the 
railing of the«e iwirirMinf, the wul«r Hows out. »nil the Kalmuo i» 
carried in bost-l<*d« ju«t hm It ia rMiuirvd for prefiaralion. 

— A new jnatrnment, called the •■Bchteeophone," lately in- 
vealed by Captain de Place (a Prencfa officer), is describeil in 
Engmeerttig The objei;t of the jastrument ia to reveal the pree- 
eoce and the place of any blow-holes, flaws, cracbs, or other 
defects which may exist In (he Interior of a piece of metal. When 
these defecta are \ery great, the blow of a hammer on the piece of 
atoM aooo betflQ'B their presence, hut for small binw-holee, 
altfaoogh tfaeee may also be very dnngeroud, lhi>re is nut enough 
difference in the sound given by the hammer Btriking tlie piece of 

Kstal for it to he detected by the ear. The scbiseophone, bow- 
er, will enable that difference to be heard. The apparatufi 
ntiili of a pin which run^ thrnTis;h a microphone of n ^ip^rinl 
n«t ruction, which. a« inttial. is put in connectiun with the cnrrertt 
an electric battery. Wilhotil giving more details of the com- 
|licate<l mecbaniflm of the iosttumeni, one can uodenttand that. 
when tlie pin "trikea on a k«x1 part of the metnl tried, a rtound is 
pfoduati, the vibrations of which affect ttte electric current in a 
CwUin way ood then a eertnin »ouud can be beard iu tlie tele- 
pbom attached lo the iiiAtrumeut. When the i»a ttttJkra on a 
part d( the metal where there ia a defect, the sound produced b 
difTerenl; the uiicruphone, tlie ourrent, an<l tlie telephone are then 
affpctrd dIJTercnMy, and the defect existing in the meial is revealed 
by the difference In the sound heard at the telephone. The ear 
most, of courw. be used to the different sounds to be able to dla 
tingnbb tbem; but the necessary skill is not very difficult to 
aojoire. Trials with this instrument have been carried oat at 
Grmont, at the works of the Nortbem Railway Company of 
France, id the presence of many engineerti. to Bod dtfrcts in the 
ratbt. Tlie tf Inph^tne of the upi-^tmlua was placed al a Umn dtii- 
tau'^e froui the rails, froui which it ivu» also separat"<l by a wall. 
The |xilnls where the iustrument inlimated a defect in t)i<< iriirtnl 
were carefully noted; the rails were then broken at tho«e plut^tw 
and the defects wefe actually found. 

— Tbe great Australian ex[>edlt)OD baa succeeded in tra^^erdng, 
from north to south, the Rm or most southerly of the tlirev ^reai 
blanks it whh commii^iioncd to explore. This In the wide interior 
fl|aoe lying between the track of ForreHl in 1874 and that of Gilcti 
in 1875, The party croaped the boundary between South and 
We«t AuHltalia. at a point to the ea^it of Fort MQller. in latitude 
M^ 10' sooth an.1 longitude liS^ eaat, and Sfrttok south arrrn4 the 
desert ftom Mount Squires, making for Queen Victoria Spring, on 
Oilea'a tnck of 167A. Arriving at that expected abundonl water- 
supply, they fouiMl it nearly dry, and all hopes of a thorough ex- 
plofation of the region were destroyed. Under these circum- 
^at)D«K, and sorely straitoued for water, a direct route was taken 
for tb« nearvft cattle stations, near tlie southom si^tboard of West. 
Australia and Espersnce Bay. from which latter port Mr. David 
Liodaai. the leader, deepatcbed reports of the oxpodiilou to Ade- 
laide in OiTtober last. Tbe country traversed appeared to have 
haid oo rain for two years. Owing to admirable managemeul on 
the trying tnarob of fiSO Alles through an almost watetleee coun- 
try, the health of the party had not suffered^ and only two of the 
camels had died. Notwit hntanding the ntter eridity of the re- 
gion, Mr Lindsay remarks that it cannot he called a desert, for 
the country ia mor« or Icn clothed with bushes and trees, and for 
many mile^ there is a gam-tree forest which extends into South 
Au.'>tralia, the trees reaching often three feet in diameter and 



forty to fifty feel in heigbt. He adds that tbe clean while trunks 
and dark-green tops nf the Urea from a short distance preaent a 
charminz aRjtect, hnt that a nearer examination reveals tbe usual 
signs of aridity, the ground being covered with nolhlns but the 
dfflprt' loving spinifex and aielem shrubs. Mr. E. A. Wells, the 
Borveyor of the expedition, reports thai the whole of tbe country 
travelled over from Uount Sqatrea was inhabited by nalires who 
got their water-supply partly by draining the roots of certain 
matlee trees, some of which, dlstinguiahahle only by the keen ob- 
servation of a native, yield (Quantities of pure water. It was Mr. 
Liiid^y'd inlenlioi) to remain near the «outh coskI for some weeks 
to restore the strenKlh of Ibc «)rely-trie<l camels, and then to 
proceetl agxin tuwnrds the iuteriur, txking a more we«terly route, 
so as to cro<s Gdes* mate at Ullnring, aod Forrest's truck at Mount 
Ida, and thence oo to Uope's Station I't'a tbe new gold Beld*. 
From the last- mention^ place he had hopes of maluni{ an excur- 
sion liouth-east as far a» latitude 99", and thus oompleting suffl- 
cieally tbe exatninatioo of the first great area it is thu object of 
tlie ezpediiloD to explore, before proceeding to tbe second, f nrtbar 
north. 

— A magniflwot diamond, a perfect octahedron, wcichingSOS 
karats, has be*>ri purchased from a river digger by a Kimherley 
buyer, says the South African iVtmii^r Joamnl It in tbe ^econil 
largest stone ever found in tbe V'nal diggings, the largest being 
tbe celebrated Spalding diamond of 280 kirats, but which was 
yellow and of had shape. Tlie price paid for the stntM recently 
found i« said to have been Cd.OOU ; since bis return from tbe river 
the buyer lias been offoiM £8.000for It. vthkh offer baa been refwwd. 

— The Enginmring and Mining Journal of Jan. !iO gives an 
atjalract of a paper by N. LebedielT on ii direct pdm-mh tor pro- 
ducing iron and other metals from their onw. According to thii 
method the metallic oxides are brought in oontnct with a Rtrong 
base (poisuh. soda, limK, or dolomite) by either melting the two 
in a finely divided stale or by roaiting such mixture in furnace* 
provided with a powerful air blast, slirring tbe msM frequently. 
To hapten the procea common salt or nitre amy bu added to the 
roast4^] mixture. Some oombinalions of metallic uxides with 
alkaljei4 may be produced by the wet proceaH; farexample,alkaline 
alumloates. Abstmrting the pure metals may then proceed in 
cupolas, open hearth*, or In cruclldes in reverheraiory furaaoes. 
To the mixlurea prepared as above arc attdct rharcMl. coke, etc., 
as well OH a proper amount of silicious materials to prodnoo slof 
»l>on the reduction of the metals. In order that furanee walls 
Iw m«t attacked the inuer liniag is lieat made of oeutnU material. 
In the rHiuclioii of iron and other metala easily separated by coal, 
etc., gas, uiidvr printer preakure. contaiiiiDg a euQicient amount 
of CO,. El. or C(l]« mny be used iMlead of coal, elc. Smelting 
is then carried on in open ht-arth or reverberatory furnaces. Tbe 
reducing gases are brought into I hi.* molten miUM Ity pipe* discharg- 
ing at a pcoper height, or by tuyeres issuing fnxn cliamlwni in the 
fumaoe walls, and ooonected ailh prt-ssiire gvnemttim or gaao- 
meten. After firopeclj beating the furnace the oirefully mi^nJ 
oxides and bases, or the oxideti pre^'iously treated with tjases. arv 
introduced and beated until thoroughly melted, when the reducing 
gases aro allowed to penetrate the mav^. Iu proportion to tbe 
relative reduction of tbe metal and separation of the baset* a fur- 
ther thin layer of oxides Is added. These lattur combitie readily 
with the free base and melt, and tbe gas then again reduces Ibe 
metal, the base in again aeparalod and thtts tbe proceos contiDuea. 
In cane the oxi<le« comblive readily with the bases by simple smelt* 
log tbe operntions cau all he carrle<I on in one furnace. Metals 
melting esaii* are tapiied from time lo time as they iu*e produced. 
Uetals which are refractory, ■uch as iron, chromium, etc. can be 
dooed wllb materials which lower their melting point (high carbon 
pig in the case of IronK or else they are treated, after a tuf&cient 
quantity has been produced and removed from tbe furnace, witli 
water or acids after cooUug. tbereby dissolving (be alkaline salta, 
the insoluble metal remaining uodlaturbed iu tbe shape of small 
plates. 

— Dr. Charles S. Edwards, follow in Clark University, Woroea- 
ter, Maas.. has hern appointed assistant professor of biology In tho 
University of Texaa. 



7« 



SCIENCE. 



[Vol. XIX. Na 470 



SCIENCE: 



A VftRU ir£WSPAPSS Of All THS ARTS AND SCIEIfCES. 

PUBLISHID BY 

N. D. C. HO DGES. 

874 Bkoadwav, N»W YOIK. 



SoMcniPTiOM*.— I7nl(«4 S(«lw kbA Canftd* ,. ...t>.U»r**'- 

OtimC Britato and Baropn >...,.. '4.90*yeM'. 

OoramunlirAttMiswIlI be w^looned fnin uirquutH. A^MrM1a of acleDtlltc 
pBrj>4>r« ani w>lhHI«d. and one bvi>drad COpIva of tfa«jMue von talnlus audi wll| 
(>« nailed (be Mittwt ca r«<|u«M Is advaac*. B«)Ht«d a»ouaoi1pt« «fll he 
reitini«J to tbe »ut]tard oBtr «b«ii Ui« re qulafu unoimt of poKMce aocoin- 
panlini tb« maniuoript. 'WlialcTDT !■ IntPiiiloc] fur liuorUan muat Iff aathnoli- 
OftMd br the ■»■• and uldn^ of Iho wrlti^r; nut ti«ce«fAritT lur pubUoailon, 
Irat A« A jnaraatf of good Tailb. Wn do nnt hold nunwlTea rdcpnnidhlo (or 
Mkf *)bw or optnUnia oxpraaaad la tbo eoniaualiiaUotui of our oorrripoodMiU, 

An««UoD la callod to U)o "WaoU" eolnisn. Ail aro larlUd to «m II Id 
aolloltiuic iaronriAtloti or MwklOK onv poaltloaa. Ttio naBio and addrcaa of 
appllciuiu mhnuld ba glrpo Id full, hi tbal aonran wUI go dlnct I o thWB. Tba 

Biehaare " colimui la Uk«wlM opoB. 

Vor AdTanladnc RaLM applj to Bnar P. TaTLOa, 47 Lafajptt* Plao«, Xe« 
rcrt. 



INDIAN OCCUPATION OF NEW YORK. 

We 1uiv« DOt loartH^d all lliat will Konie duy be kaown of 
the aboriginal occupatioo of Ncn* York, bul occa^iiooal con- 
tributioDt or syKtemalic statements bave a present value. 
We are thankful for much that bas been written, and only 
wisli Hint more bad beeu douc before so iriaiiy woriis were 
oblitpralftd and i^lics doalroyed. 

It is quite likely tbat erruneuua «9tJinal(» bave been made 
in regard to some reiuaina, for fewer occupied spots have 
been overlooked or Torgoltea than would be supposed. I 
bftva consulted all arcessibk- autborittes, eerLsinly Die nioHt 
important, and find less than one bundred and ninety defen- 
sive earlb works described or even mentioned, while of 
stockades which have left traces there are between twenty 
and thirty. We know tbat more of the Intler were in use, 
from history; but there are special reasons why the traces of 
tbeee were fewer tbiui of earthworks. A liberal allowance 
for UDtlescribed or iodcSnitely mentioned defenaiTe banks 
might bring Ibis class of fortiticationa up to two hundred 
ftnd fifty, which ia probably a fair allowance for Hie Btute 
of New York. (I is lo be i-euierabcwMl, however, that some 
have l>een reported where none existed, and that others bave 
been contused. It is not my purixwe now tn point the-9e out. 
With a considerable outlay of tield and borne work durinjr 
many years. I have colK-ted notes and oollaled accounts, so 
that I have on the uiap before lue a pretty fair view of the 
Held of Indian nrrupation in New York. lu the central part 
of the Slate very few sites have escaped my attention, even 
when small, and this long continued study presents some 
curious reiiuIlH. 

My present intention, however, ts merely to show the 
grouping and nature of the more important known wnrks, 
althouKh by far the 6nest aKioles of stone have come from 
open villages, hamlets, and camps occupied by early trav- 
ellers, Qsberuieu, or buiitent. The fort builders here had Id 
a measure left the stone age behind tbem, and stone gouges, 
gor);ots, amulets, and kindred articles. ar« lo ba looked for 



where camps or uaeoctosw) villages stood. Tbe fort build- 
ers preferi'cd working in clay, bone, and horn, tisiai^ no 
flint scrapers ur drills, and even making stone arrows some- ^ 
what sparingly. fl 

When known sites are placed on the map, especianr \ 
when unimportAnt ones are etitninated, it will be found tbat 
tbvro is a very distinct arrangement in groups, nor does the 
presence of even small camps change this materially. Hun- ^ 
ters, of course, camped on most large streams and lakes, but fl 
the river« had tbe lai^^er number. Defensive works ar» ' 
ofti>ner at .lome distance from navigable waters, though 
having a tendency to tbe sides of broad ralleya. It will be 
found that some counties present atarcely a trace of settled ^ 
occupation, while others have Lbem in abuodaDce. H 

One large group liea in the aoulh-west part of the Stale, ■ 
where Cattaraugus County has eleven defensive earthworks 
mentioned, with others undescribed, and also at least ten 
burial mounds. Chautauqua has even more abundant re- ^ 
mains of this group, having forty-four earthworks and fif- H 
teen burial mounds of various kinds. There have been re- 
ported also seven ossuaries or bone pits, similar to thos^ 
found in the Huron country, in Canada. A very few of 
these defensive works seem to belong to tbe historic |>eriod, ^ 
containing European relics. With all the descriptions we- H 
have of these works, it is a pity that no systematic, and ~ 
hardly general, report has been maile of the articles found, i 
such as has thrown so much light on works further east. In fl 
general, the indications »«em IroqutMan, though presenting ^^ 
some features of a border land. It is doubtful whether all 
the works there are of a northern character. 

Forming another group, slightly connected with this, Erie l 
Conaty has seveoteeu earthworks, seven mounds, and four ■ 
ossuaries. Others have been obliterated before description. ™ 
but probably not mauy have escaped uieuUon. The forts 
are mmtly smaller than in the last group. Niagara lias 
three earthworks, six mounds, and four ossuaries. lo a ^ 
general way, tbe seven earthworks and three mounds offl 
Oencsee County may be placed in the same group, and ^^ 
Orleans lies on the Iwrder witli one earthwork, one ossusry. 
and trncesnf wnrks now obliterated. In this group are found 
many quite recent villages, especially of the Iroquois. Most 
of the remains, however, are prehistoric, the Eries and Neu- 
trals barely coming iu contact with the whites. 

In the territory further east, acquired by theSenecas ia ^l» 
seventeenth century, recent villages predominate, but tbe 
broad valley of the Qcocsec has many prehistoric silc«. 
mainly grouped towards tbe mouth of the river. Monroe 
Coun ly seems to afford t wet ve earth wurka, one recent 
Blockade, and twelve mounds; Livingston County, eight 
earthworks, one stockade, and tweWe mounds, some of these 
being recent. Wyoming County bus one small earthwork 
and one mound. Ontario County ban two earthworks and 
three stnckadeif, part of both Iheee being rerent, as are most 
of the villaee sites and burial places. Yates has two earth- 
works described and some indelinitely re[>nrled. One other, 
planned and deacribed, is evidently erroneous. Tompkins 
baa four earthworks, one in combination with a stockade, 
and all pr<;historic. Allegany has three earthworks and some 
recent Beneca villages. 

Between this and tbe Cayuga grouif there is a less distinct 
line. Seneca County belongs to this, but has but two earth- 
works dcecribcd, though reference is made to others by De- 
Wilt Clinton. Wayne has one very small work, in good 
preservation. Cayuga faas five earthworks, part of them 
recent, and three early stockades. It abounds in recent vil- 
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llg«^ wboM BlocludM, if tbere wert luch, have left do 
tncM. Strictly, apart of Ihavaribwurks io the wralero part 
of Onondaga County 1)«lon^ to this. tKougfh fnrmitie; a small 
Itraup by tbemtelves. Fur prasvnt purpuBes it is easier to 
elaai tbem with the next. 

The OooDdaga yraup, which I have long studied in all its 
parts, is of high int«r««t. The E)briilg«eaKbworbi. to which 
I have alluded, are all prehistoric, and are allied to another 
•mall irroup towards the OsweRO River. These are circalar, 
and hetween them dccum a small group of circular stockadM, 
near the Seneea River. All are of Iroquoiao character, yet 
very ditferent from the fort« of the OnondafEas, irhu settled 
in the sooth-east part of the county three hundred years ago. 
This oonnly affords seven earthworks, eight stockades, and 
two bttrtal mounds. The earthworks and stockades are both 
early and recent, the later aiockades being generally angular. 
Part of Ujulison County belongs to this group, and in this is 
found the earliest fort of the true Oiiondagae, occupied nlxiut 
A.D. 1600. Oswego County forms part of the same gHiup, 
bnt has few vilbgefi. Three e«rthwork8 and one niouod 
orcurr«d near the Oswego River. 

The Oneidafi occupied Madison more than Ooeida County, 
and in the fortner have been reported one earthwork and 
fire stockades. Some bi«toric fort* may have left no traces. 
There are many recent villagen, but few early. Oueida 
County a£Fonls few remains, though there are some early 
bamleta north of the .Mohawk and west of Utica. 

Tlio Mohawk group is mainly in Montgomery county, 
with one large village in Fulton, of about A.D. 16W, one of 
the two curliest Mohawk towns. In Montgomery there are 
some early csmps and one earthwork. All the villages ex- 
cept the last mentioned arc recent, bat the traces of Iheir 
stockades are lost. The earthwork seema barely prehis- 
toric. 

The Jefferson County group is strictly prehistoric, and 
lav be compared with the ('hautauqua. It seems to have 
so the early home of the Onundagas, the Mohawks com- 
from lower down the St. l.Awrence. There nre thirty- 
iliree earthworks, two burial mounds, and six ORSuaries, be- 
sides obliterated sites. The mounds r«ported at Perch Lake 
are fouodatious of circular lodges. 

A smaller group is in St, Lawrence County, where there 
eight earthworks, and possibly related to these are a few 
riy opposite ill Caiiuda. Tiiese two small groups, bow- 
rer, are quite a distance apart. 

DetacbeiJ from these groups, Chemang, Chenango, Otsego, 
iffolk. and Tioga, have one earthwork each, and Delaware 
three. Queens has two stockade-s. and there arc historical 
notices of many stockades along the Hudson, of which no 
traces remain. Cbeoango County had one mound, and 
Tranklin two Crjluubia and some other counties had »(i>ne 
taps accumulating nithio biatorlc times. The retnaiuing 
>0Qt}es have sometimes points of archneologiital interest, but 
uoiy io a minor way. 

It muKt not be supposed that groups of works indicate 
rays a number of contemporaneous villages, though this 
isomelimes the case. The Ilutons, in Canada, had many 
kWDS; so had the Eries and ^necas in New York. The 
loodagas, however, bud generally one large and one small 
illa^o at a Lime, and this was the mse with the Oneidas. 
le Mohawks commenced with two. but soon had three or 
ir. These were often removed, and a number of forU will 
fteu show the line of a uulion's march. 
As far as the interior of the Btate is concerned, early travel 
i»llowed the valley of the St. Lawrence in the main, oflen 



at a considerable distance from the great lakes and river. 
The Mohawk valley was little frrquepted by esriy traveller*. 
When they reached the west end of Oneida lake, coming 
eastward, ihey bore to the north, passing down the St. Law- 
rence, and sometimee into Lake Champlaio. Better Sahinc^ 
and hunting may have caosed this. For southern vis- 
iton, the Susquehanna afforded a eonvonieot channel, and' 
evenlually the tide of Troquois migration flowed southward 
through its valley, founding forts in many parts of the- 
Keystone State. A thousand years ago, however, T7ew York 
may hare had few inhabitants, if any, west of the Hudson 
'Ri^r Valley, but was a grand resort for flshermen aod' 
hunters. W. M. Bbavchauf. 



THE SUPPORT OF MU8EU3iS. 

Tm utilitarian tendency of the American mind and habits 
of life undoubtedly often stand in the way of that broader 
culture and advuoccment, tbe absence of which in us calls 
for occasional sneers from our trausatlanlic cousins. "What 
is tbe good of iti " a query which demands an answer settiof 
forth immediate returus that can be expressed in money- ' 
values or equivalent gain, is too often on the lips of tboM ' 
best able to aid inquiry an(! research which, for the ooruM^ 
appears to have no direct bearing on the physical welfare of 
mankind. 

These thoughts are occaaioned by facta that have but re- 
ceolly come to tbe knowledge of the writer regarding tli» , 
compHratively very limited means at the command of most 
of tbe leading museums of natural history in this country. 
A genttenian, inlereste<l io scienttGc research, well versed in 
certain departments, baring looked tbe geographical field 
over, aod coming to tbe conclusion that certain headwaters 
of the Amaxons at present sfford the most unknown and un- 
explored tropical territory now remaining on tbe globe, de- 
cided to gire a year or more of his life to exploration in that 
Held. Willing to cast his lot with th" natives, to undergo 
■11 forms of deprivation familiar to such travellers, that his 
expenses might he reduced to a miniuium, it seemed to him 
that there should be no difBculty in obtaioing the amount of 
the bare cost of bis journey and tbe transportation of the tro- 
phies and valuables he would be able to gather, from some 
museum in exchange far his entire collections. In his own 
case, such credit ss h« might win by scientific and olb«r 
publications announcing the fads of his discaveries, was 
quite all that be cared to ask in return for mouths, perhaps 
years, of trial and hardship such as few can appreciate anA 
still fewer are able to endure. 

Tet. such is the present impecunious conditioo of the lead- 
ing museums in our great cities, that after four months of 
effort in that direction tbe would-be explorer has been forced 
to confess his inability to make arrangements that would 
enable him to go out under these auspices; and the result 
must now be. what it has so frequently been before, that his 
material, with all its wealth of truths for Ibe zoologist, bota* 
nist^ ethnologist, and physicist, wilt go to London, Berlin, 
or Vienna. Uow muob longer are Americans going Io allow 
their self denying sciontiflc eiitbusiasts to be thus weaned, in 
deed if not iu mind, from their natural desire (o cootributo 
to their home museums the results of tlieir discorerieaf 

Tbis evil does not cover only the Held of foreign travel 
and research. When sums that many men now consider 
SMiull to be set uside for an evening's reception or entertain- 
ment are not forthcoming in New York to purchase for her 
museum such treasures as the Qrote colle«UoD of NortU 



78 



SCIENCE. 



[Vol. XIX. No. 470 



Aiiiericsa Lepidopterm, wliich, with its untold w«a1lb of type- 
specimeoK aod uuiques, weat to the British Museum, or tl>« 
8cott coltoctioa of the birds nt Florida, tbe result of several 
years of pali«Dt toil OQ the part of a skilled ornitholoirist, 
irhich found ils way into the same mighLy sior«houB«, it can 
be iDiB^riiied how quick Kuropeau Bcieuce is to proHt by this 
display ol parsimony in America. 

To reour to Uie case of tie Amazonian explorer, Ibis pres- 
ent apathy can beat be sboirn by quoting from a letter which 
bu just been writtcu to bitu by oue of the gentlemen prom- 
ineotly coDii«'cttMl nith tbe AraericaD Huseum of Natural 
Bistory in Central Park. After oLaling: that tbe authorities 
of the museum appreciate the " adranta^ea to the muHeum " 
of tbe propoailion inadi> Ibem, be adds Lbat Ibey "felt it 
would be impo»«ible to meet its requirenieuls; " yet these re- 
quirements were simply that a sum of but a few bundriKla of 
dollars be r«iaed for this purpcxe. After stating that " tbe 
trustees are already overburdened with the load of extra ex- 
penditures they have to meet from their own pockets to 
«quip the new exhibition balls," the writer continues, " it 
would not be practicable for the present to co-operate wilb 
you in your very laudable enterprise. . . . Tour case, 
however, is only one out of a bcore or mora of a somewhat 
similar character which have ended in a similar way — 
greatly to tbe disadvantage of our muaeum." 

This is a daric picture, comiog as it does from tbe nation's 
centre of wealth and business energy, but it is, im fortunately, 
only a sample of what is of almost monthly uccurreuco in 
ODO or the oiber of our lar^^r cities. Tbe occasional excep- 
tion io this, which h.-isiuade possible the infrequenldisi>atch- 
ing of small expeditions, but emphasix^ tlic general rule. 
Our niuseuois are carried on, made possible, io fact, by the 
seir-denial and enthusiasm of men wbu, after spending years 
ID attaining a degree of special knowledge littiug theiu for 
their scienlinc p«Jsitiou8, are yet willing to accept saiarif-s 
that would be spurned by book-keepers and country parsons, 
(hat they may cootiniie in touch with their chosen walk in 
life, TI1C idea bo prevalent amung successful buftiness men 
that such specialists are as a rule visiooariett who are, by the 
very nature of their long scientific training, nnfitl^rd for any 
other life, is found on the most cursory examination of the 
facts to be erroneous. Tbe rcseai-ches of Henry in eleolric- 
tty, of Lnngley in ariodyuamics. of Ooode in icihyology. or 
Bilfty in entomology, t» take examples from oue museum, 
are none the lesti practical and of incalculable value to the 
public, given free 10 tbe world as they are, than they would 
be if they bad been protected by ample patents and had 
ytelde<1 tbeir dixcoverers great Hnancial returns in place of 
(he plaudilA of their fellows, host able U> appreciate their 
work, witb tbe which they have been willing to rest con- 
lent 

It is time that more of our moneyed men were brought to 
regard this subject in a different lighL The country natu- 
rally, and with right, looks to New York to set the example 
in Uiis direction of larger aid for public museums of natural 
acienoe. Buqekb Ucrray Aabok. 



ASTRONOMICAL NOTES. 

Mr. BerbbbiCH of Berlin has recently called attention, in 
a letter to tbe editor of the A»tronmnical Journal, to some 
interesting facta connected with the periodic comet diaeov- 
ored by Wolf io ISM, He gives an approximate ephemeris 
for tbe r«tarn of tbe comet in l8dS, as it will not be greatly 
2>erlurbed in the interval. From these data it appears that 
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the comet will be favorably placed for obeervatioD during its , 
next return. In following returns tbe comet will not be bo fl 
favorably placed for observation, As seven revolutions of ■! 
tbe comet ore nearly equal to three of Jupiter, a second ap- 
proach of tbe two bodies will occur io 192Z~23, wbich will 
probably deprive us of a view of this comet for a long lime, 
and perhaps forever. 

Again the telegraph flashes the announcement of tbe death 
of another eminent English astronomor and mathematician, 
Professor .1. C. Ailama. To Professor Adams is due the 
grandest work ever performed for astronoDiy by the human 
mind — the discovery by mathematical reasoning of our 
outermost planet, Neptune. At another time we hope to be 
able lo give the readers of Science a sketch of bis life. 

The Sidereal Messenger, which has for tlie past ten years 
been published by Professor W, W. Payne^ at Norlhtield. 
Hinu.. has been greatly increased in sixe, and in (he future 
will contain not only subjects in general aBtmnomy, bat will 
lake up the subject of astropbysics. In the January number 
of the maeaxine will bo found the pimtogmphs of promi- 
nences upon the sun, obtained by Mr, Hale of Chicago. 
That gentleman will have charge of tbe aatrophysicAl depart- 
ment of tbe magasiae. 

In No. 253 of tbe A»tronomicalJournal Professor A. Hall 
gives the reiull of his discussion of the obeervntions made of 
lapelHs, the outer salcUite of Saturn, made with the large 
equatorial at the Navsl Observatory. Tbe resulting ele- 
ments for lapetus give for tbe moss of Saturn 

^~848C.7 ± 1.88. 
The following is a continuation of the ephemeris of Win- 
necke'fl comet, wbich is now due. Tbe epoch w for Berlin 
midnight: — 

R.A. Dec. 

h. m. 5. " ' 

Feb. 6 13 47 23 -J- 17 

7 47 65 17 13 

8 48 36 17 30 
4H &A 17 3d 

10 4» S3 17 S3 

11 49 49 IB 6 

15 80 14 18 21 
18 SO B7 IS 36 
14 60 89 18 SI 
II 51 19 19 B 

16 SI 88 10 32 

17 18 51 55 -;- 19 ail 

O. A. H 




The great island of Hainan, otf the soutb-easlem const' i 
China, is but little known to Europeans, ullhough since 1877 
there has been a treaty port there. Mr. Parker, the Consul 
at Kiuogchow, the port in question, lately made a short 
Joaroey in the interior of the island, of which be gives some 
account io a recent report. He travelled aljout sixty miles 
up (be Pob-Chung River, lo within u mile or two of Pab-bi, 
whicb is, at most seasons of the ye<ar, considered the limit of fl 
navigation for all but the smallest craft. He walked round ™ 
the walla of Tlng-an city, one of the disturbed districts during 
the recent rcl)ellion9, on New Year's Day (Fob. 6); they are 
just one mile in circuit, and differ little from those of ott 

• Vrotaif Slurs. 
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OtaineM eitiea. Wherever be had an opporLunity at walhing 
diAOietrically across leagiby carves of the rirer be found lh« 
tucloBed area to be «Kln;meIy nelt caltivaln]; tliou^h not !ta 
flat, its yeoeral sppeaniDce recalled maoy featurwi of the 
ToiiquiD df^lta, especinlly in its threat wealth of Bamboos. 
The prtxiuctioiis of the soi) are much the Mine, the papan-, 
areca-palm, sweet potato, turnip, (T^^and-Dut, orange-tree, 
etc.: but a. peculiar HaioAD feature is the cocoa-nut palm. 
Auother (ke^'uliarity of this rofrion is the ubiqtiltoasne&s of 
UiK dwarf Pandanua, probably the same aa the P. odoratia- 
»in\a of Fiji, the Hbre of which is used in the manufacture 
of grass-cloth, and is usually known to forei^ trtule here as 
hemp. Much of the laud was under sweet potato cnltiva- 
lion, aod tvery hoaseliold seemed lo possess a few pi^, of 
the very auperior and stereotyped Hainan variety, black ob 
lo the upper sod while as to the lower {Hirt of the body, wifli 
a diriiliutr line of Rray runoinif aloa^ the side from the 
*>iiouL Ui the tail. Thea« wholesome looking pigs are fattened 
on the swv«l potato, and do uot rely for Bii»LeDance upon 
precariooa acarengering. a» is the case with the repulsivfi and 
Iticleanly anitiials of Kortb China. Land contiguous to the 
w is irri^led by enormous wheels, forty feet in diameter, 
^T very ingenioUH construction, moved by the current, need> 
injr uo attf^utioo, aud dtachari;ing perhapa one hundred gal- 
lons of water in a minute into the trough above, day and 
niffht witboul intermission. He passed several lar^e pottery 
estAblishmeota; but, aa at the New Year all busioess and 
cultivation are suspended fur a few days, the opportunity 
was not a very gofxl one for gathering preci>te infurmHtion, 
The temperature during the week ranged between SO*^ and 
C*** P. Game seemed plentiful every when*, and he mentions 
that a German resident has recently made a very fine collec- 
tion of about 'IQO Uainau birds, embracing 1S4 species, which 
will shortly be on their way In a Berlin museum. One of 
the commonest birds iu the river is a spotted white and black 
kingfisher of large size. Amongst the trees which Kltmcled 
his alttiution was one locally called the " greallraved ban- 
yan," which looks remarkably like the gutta-percha tree: the 
natives seem to use its gum mixed with gambier, in order to 
wake that dye " fast; " but there ia some doubt whether it is 
not the aap of the real banyan tree which is used for the 
purpose. A very atrong silk is made from the grub called 
the " celestial silk worm," or, locally, " paddy iosi^cl." 
TbiB grub is found on a sort of maple. When full-grown 
it is thrown into boiling vinegar, on which the ''head" of 
the gut, or "sJIk," appears; this is sharply torn out with 
br>th hands, drawn apart, and is as long as the space between 
them, say five feet; it is so strong that one single thread of 
it is sufticieut to make a liue with which to oalch the smaller 
kinds of fish. 



SERICULTURE IN ASIA MINOR.' 

In May, ISSfi, the writer was enabled, from personal ob- 
rvatiou on the spot, to report upon the silk harvest of 
juroabat, near Smyrna, Asia Minor, which report was 
printed in the Journal {Vol. XXXIli. p. 8$3). The serioul- 
tiiral industry was then in a state of slow revival from a 
condition of almost utter collapse, caused by the deadly 
clTects of the various silkworm diseases which had long dev- 
astated, and nearly ruiuod, the '' magnaneriea " of Frauee 
and Italy. ' Subsequently, in 18S7. in an extended and illus- 
trated form, the report waa reproduced, with addittimal seri- 
oulturul and olher inforination, in Ihe volume entitled " Pen 

■ Fiom lae Joam*l of tli« SootMj of Aria. 



and Pencil in Asia Minor." published by Sampson Low ft 
CtK On both these occasions tbe writ«r endeavored to In* 
t«rest.the public in the story of an effort, on the part of an 
English gentleman, to benefit the Turkish peasantry and 
revenue of the rountr}', which had mor« of the romantic elo- 
ment in it than is usually to be found in ordinary industrial 
operations. For nearly half a cenlnry Mr. John OrilBU of 
Bouroabat, a village near Smyrna, has devoted must of his 
leisure hours, well arconded by his accomplished Onvk wife, 
to combatting the maladies of silkworms, experimenting with 
the various known race*, and endeavoring to improve the 
quantity and quality of their mlken prodnce. Long before 
M. Pasteur, the ditttinguished French physiologist, took the 
Held, Mr GrilTiH had been working nt the same problem*.- 
tbe solution cf which brought the great Frencbtnan after- 
~ Srards'sn much well-deserved honor; but while the one was 
rewarded ttie other has hitherto been neglected. Tbe Snt 
enjoyed the wealth and iufluenco of bis Government to en- 
courage him in all his efforts; the second has had to strug 
gte 00 unaided throughout his long career of philanthropic 
endeavor against the inertia of sluggish or hostile olHcials, 
the cbildlshne«.H of a prejudiced peasantry, and a horde of 
unscrupulous native aud foreign parasites, ever ready lo ap- 
propriate his melhiKia without acknowledgment, lo claim or 
dispute his discaveri«s, and to defraud him in every possible 
way. From the first, Mr. Griffltt welcomed and applauded 
the remarkfthle results of M. Pasteur's inresligatJons, and 
became his uchuowledged disciple: but, betn^ himself a 
practical silk-farmer, which M. Paalf^nr wax not, waa soon in 
a pusitiou lo shoot ahead of his master, to modify, supple- 
ment, and stamp with his own genius many of the sugge.'tlions 
of the great chemist, for which he never received either 
credit or reward, Probably tn no other country in the 
world except Turkey could a native, or even a foreigner, ac- 
complishing the revival of a staple industry, as Mr. QrifHlt 
has done, have escaped recognition, or being loaded wtlh 
honors. He has reacued sericuUure. upon which so many 
thousands, perhaps railUons, depend in Turkey, from cxlmc- 
tion, and been a means of repteuishing the usually collapsed 
Ottoman exchequer, and enabling tbe Porte to olfer British 
bond holders — if it chooses to do so — substantial dividends 
instead of polite exciuea. 

Still more recently the writer had a paper iu the Journal 
of Aug. 23, 1889 {Vol. XXXVII p. 778). when further iu- 
formation was given regarding Mr. GriffiU's oooLinued suo- 
cessea, particularly in open-air nericulLure. On the present 
occasion he would add the latc&t facts, which are quite aa 
interesting as thow already counntinicated, 

At the beginning of 1891 a report by the " Ohambre des 
Deputes " was pre«eQt«d to tbe French Ooveromeot. iu which 
it was said that BericiiUnre. was not prngrening in France in 
consequence of the reappearance of the dreaded disesite 
known as " fiacherie," along with some minor maladies, and 
thai the nurseries were being decimated. M. Pasteur's dis- 
coveries liad enabled the silk-farmers to ranquisb the other 
distemper, " pebrino," bat "fiacherie*' was working havoc 
everywhere, so a graut of several millions of francs waa 
asked to be expeuded in trying lo crush the disorder. 

Mean while. Mr. John Griffilt, with no Oovemmeot; money 
or help of any kind, had ihoughlfnlly built up a system of 
scientiQc silk farming at Bouruabal. near Smyrna, in which 
he combined the most notable of M. Pasteur's discoreriea 
with the iuvigoratiug method of M. Kolaod of Switzerland, 
and his own experience*, with the result that his worm* ac- 
quired such robustness that be had had nn deaths amoug 



tht-m for jr««re, while all Lhii racM subjected to (lie procexs 
yielded a larger crop of belter »ilk tban Iwfore. So marked 
was Ibis improvemeDt that (t compansou will sliow it at a 
glance. In the first re[Kirt, already alluded U>, made in 
18^15, Mr. Oriffitt'a yield of cocoohb — consider^ a 8pl«ndid 
TCturD at the time — was 78 kilosra mines (171 pounds avoir- 
dup<.>is) per ouoce of «^es wt to hatch, while in 1890 th« 
harvest was 91 kilogrammes (200 pounds) per ounce of egg«. 
Tbese dgures have been vouched for by M. E. Charmand. 
chief of the Smyrna branch of the " Direction Generate de 
I'AdininistratiuD dc la Detlc Publtque OUotnaiie, ii CoDstao- 
tiuople," who reported hiK obMrvati^ins, gathered from time 
to time in Mr. Griffitt's factory at Bournabut, to bis su^riors 
at the Turkiiih capitul. 

Following up these efTorlit, and stimulated by Uie ilt-suc- 
(xtsK of the French sericultun^Ui, Ur. Oriffitt last year 
achieved an additional triumph, his latest crop ahowing an 
advance to 92 kiloi;ramwe« (202 pounds) of cocoons per 
ounce of eggn. This harvest had likewise been watched 
Ihroufrh all its alag^e, and reported upon to th9 Conntantino- 
plo authorities by the same gentleman already named, who 
added that as the yield from forei^fo eggs had been nit at 
Bournabal, their imporlattou into Turkey ongbt to bo 
stopped. 

It will be evident to the readern of the above and former 
commuuicatioDs that Mr. John Griflltt's single-hauded and 
alotoet plienomeaal success in sericulture, in the face of the 
utter failure of the best silk-farmers of France, point to 
BouruaiMkl as the future nencultural school of the world, and 
aa the entrepot (or robust graine. If further figures be re- 
quired, tbey are to be found in the circumetance that during 
the la»t four or Bve yenra the finest French egga hatched at 
Buumahat have only yielded from 10 to 12 kilogrammes (22 
Ui 26 i>'niiid«) of cocoons per ounce, as compared with Mr. 
Griffltt's 98 kilogrammes (202 pounds) per ounce of eggs; 
while last season, according to M. Charmand, the French 
eggs laid out at Bouruahat did not hatch at all. 

WtLUAU Cochran. 

Ovinlsls, Duiiblftae, Partlutalro. 



MR. KOEBELE-S SECOND TRIP TO AUSTRALIA.' 

Wk have not yet mentioned in these pages the fact that 
Mr. Koehele has been sent out to Australia and New Zealaud 
a second time on a search for bcnc6cial insects. The Cali- 
fornia Stale LegiHluturc last winter appropriated fS.OOO for 
sending »orne one lo Australia for this) purpose, and Ibis sum 
wn.s plnceil at the dispoital of the State Board of Horticulture, 
The board soou afterward made application to the Secretary 
of Agriculture to have Mr. Koeliele sent, placiug the entire 
apppopriatioo at the secretary 'Hdisposal. To this proposition 
tbeaecretary assented on condition that Mr. Kneltele should 
go under instructions from the department, his salary as an 
agent of the division of entomology being continued (his ex- 
penses only to be paid by the State Board of HorlicuUuro), 
and that his report should be made to the Deparlment of 
Agricultur*', the desire being to co-opemte as far as piwixible 
with the board. Accordingly, such inslructioua were given 
Beemed beat to promote the object in view, cautioning Mr. 
[Soebele particularly to run uo risk, in bis sendings from 
rAastralia, of importing with the beneficial insf^cts any inju- 
rious species not now existing in the United States which it 
might prove dittaslrous to introduce, and taking advantage 
of tbc occasion also to have bim make every effort lo collect 
■ rrom ln>««;l Utm for Daoember. lawod by lb* D. 8. DItWou a( KDioiDOt* 



in CalifomiM certain beneficial speciev lo take with him tt> 
Auetrala.<tia, indicaiing such species as prey upon cosmopoli- 
Ian insects or species which the colonies mentioned have de- 
rived from America. 

Mr. Koebele sailed on the August sLeamer, stopping at 
Honolulu and Auckland, and arriving at Sydney the latter 
part of October. At Honolulu he left a number of living 
specimens of Chilocorua bivulnerus in the bands of our cor- 
respondent, Mr. A. Jaeger, and secured while there four 
species of lady-birds, of which he sent small numbers to Cal- 
ifornia by steamer. These were sent for use against Ifae 
black scale {Lecanium oteoe). lie alfto found a few parasitic 
Ciialcididm on an undetermined Locaaium, and of these be 
also sent a few specimens. U|x>n his arrival in New Zt-aland 
anme of the lady-birds which be had taken with htm were 
alive and beijau lo feed at once upon woolly aphia^ 
Some syrphns flies and looe-wing fliea were also in good 
conditioD, as were also the larva- of the Rbapbtdia, wbieh 
feeds upon the codling moth. These were left in competent 
charge. Specimens of Sc{fmnus accvptus, S. coiMor, S. 
viilo9us, S. fiacihirtus. aud S. fagus were collected and sent 
to California. These all prey upon various species of S4»le 
insects, but it is hardly to be supposed that they will accom- 
plish any better results in Califoruia than do our native 
species of this genus, all of which have a similar habit. 

The most encouraging ioformatton comes to us under date 
of Nov. 1 from Syduey. He there finds that Orctu chaijfbetu, 
a Rtoel blue lady bird, la a most important enemy of the red 
scale. He has found them by the huodiwls, and has ob- 
served the mature insects eating the scales. All of the Ireea 
were " full of eggs." and the larva; were Bwarraing upon all 
Ibe orange and lemon trees infested with the red scale. Ha 
secured and sent a large lot of the egga and many of the 
adult beetles. He also sent the allied Orcua (lusfrafaaue, 
also found feeding upon the red scale, and a number of 
scymnids, one of which wi« very numerous, feetlitig upon 
the same scale-insect. Another species was found feeding* 
mainly upon the flat scale (iecamnia hesperidumi and tbe 
black ftcale {Jjccanium olea). He also forwarded a number- 
of heia con/ormia, which, as staled in Bulletin No. 21 of Ibia 
division, is the commonest enemy of the woolly root-louse of 
the apple. Unfortunately Mr. Koebote does not state whether 
the three insects mentioned as feeding upon the red scale 
were successful m holding thai dcetniclive insect lo oheek, 
and upon this poiut naturally depends much of their 
value to California. Our agent at I-os Angeles, Mr. D. W. 
Coquillett, has been instructed to spare do pains to properly 
care for and colooiec whatever maybe received from Mr. 
Kocbele, and is fully prepared to do so. This large seuding 
arrived at Los Angeles, wo are sorry to state, in rather had 
condition. Twenty eight beetles, however, were alive, jo- 
cluding nine of O. chalybeus, and no effort will be spareA 
to keep them in good condition and to induce them to prop- 
agate. 
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LETTERS TO THE EDITOR. 



TS« mrtUr'a iwi 



,•« CiirtftpoiutimU arr rtqntttrd lo lt€ it* britf lU po»*il>U. 
it in all m*f» r»giilrti o« proof of aood faith . 

On frquttt in (Kii^nc*, tH»» kuwtmi topi** of (k« «»»ilwr t^mtaining Ate 
eommunJcation tcSlfn/wui^trdfrn lo anv*>orrrtpo<*il»nl. 

nfBSili/ricilti>«giadtopublitkanw*«ri** eomonantvilK tht cJioroclir 
0/ lk» JcmrMal. 

Tbs First Locomotive. 



J 



I AM 8ur[>rh^ that your correapondent, " M. EL," in his artii 
in your issue of the IMb, " The First Locomotive Itun in Amer- 
ica," should have been m mUtaken in its name. There is a small 



A 



earuarv s» 1893. 
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town in Enjclaad vrtiicb «l noe ti'nL> bad a Rreat repulatton for 
locooKtlive buihlloK. It ia StourbridEe. The locwmotivfl wbicb 
M. fi. oomcdjr 6t«lM nas c^rmled at Hune«]flle overn bair-oe«- 
tury ii^. was inBiJ« tberc. Kroni this fact it was called ibe 
Stourbridge- Lion, not '* Stoiwbrtdc,'' (u rour oorreepondi-'nt has It. 
Tbw Dani« and the reason for it are very familiar in ScranUHi, 
whence I write, htil as a clinchef. I may say that [ rt-eently con- 
rvrMsl on th« subject triih a lady who enjoyed the acquaintance 
of Mr. i\lb-t), the engineer of Ibe loooowMive in qucMion, and 
from brr I <men more iMruei l1i« fact* hrre narrated. 

Staiost w. Ward. 
SoiMifiii, P^ Jan. as. 



papers, and airive to har« Wi mitny ft« poxible read and riWuaad 
io Section F. the balance of shorter one» to be conaldered as best 
tli^y may al the clubs. A« n tectjoo of botany is askfd for, Im 
the hotaotois In partieular ahovr, by their works, tbeu fattfa In tW 
rauaonab]poe«s of tl>e demand. 

BYBON D. HALVTID. 
Kuts«n CiUvg*. /so tS. 



A Section o( Botany la tbg American AssociatioD.i 

Trr ihon^l of baring a s«etiun for the botaniab* in the Ameri- 
can Awocittliou •hould be wry inspiring to all who have at lienrt 
the- iborousli Hlndy of pUnl life in Amerlcn. All admit tb»l S«c- 
tian F m now crowded with ntt'inbers and papers, and duuhttess 
many arr delvrrvd from takiuif psrt in the ee^ions from lack of 
oppmtuailjr. At the \asi lueetio;; numerous papers were passed 
without cummeat or discu-^igii that the programme mlxhl. he ear' 
rfed oat. 

Tlie work of the aeclfon has naturally dlvldfrd lUelf inio two 
KTOuptf. namely, lli^i perlalning .lu animal Hfo, and to botany. 
Id order to f^nin toure time and draw together more cloeely those 
wboare interedted in particular branches, clubs have been farmed. 
Thua Ibe entomological and botanical duba have ariivn and grown 
into fraturnt of th« w«vk of a« much importanctf a« the section 
ao'l more perhaps to tlit> younger mcmtwra. These vlubs should, 
»ihI douU le^ iritl, he continued. In Ibe section itself for years 
lliere has hpen an attempt on the part of Ibe programme commit- 
tee to Rr<.iup t>ie flubjeots >u that zoolof^litts and eiitomolcif{i»telia<re 
had a half-diiy assiRtied tbem, alternately wiili the botanbts. 
Tbis has virtually broken up the continuous nltenduucv of mt-m- 
l>er« upon tbeaoctioiutl meetings, and excutsioas or other I'vente are 
indulged in by the parly not u|x>n the proframuie. Perbapii to 
onr Bbame. this ban l>een particularly true of Ihe boTAnist^, who 
have eometimea left the Boologiets with a depicted but more bo- 
mogeoeoua and aliontiro audience. A1k> within the past few 
yenrx the plan of having lime ansigiHHd for a &enes of connected 
papers o|ion one or more of the branchen of scienoe coming under 
the jiresenl scope of the section has still forthrr diSerenliati^ the 
work. As Section F notr «.tand4 il« !«<'?«* ions ar« larg<.*ly an alter- 
Dfttioa ot groups of subject* n itb ao audience that sbifta with the 
programme. 

A notice of an amendment to divide Si>ction F is Iherefiire well 
fooadetl; the divUion is very natural and one that, in fact, has 
already been made, so for a» arranging the pmgramme by group- 
ing Uie sui-jects and by the work of the cluba will permit it. In 
abort, it has gone as far u It can save by a division of the section 
itself. 

The coDtemplateil division will bring many gaioa witliout cor- 
aponding Iohws. Time will then be offered fortliorougb aectional 
work upon the two largi> and growing lields of biological science, 
iiiBtead uf ib^ rapid remlmg of papers, a<4 at present, followed by 
little or no dircu^ion before a balf-intereHted audience. 

With a .*y-ction of Botany, for example. ((ffi«*n. can t.e M-Iected 
^who will be lnt<rMli-d iu all Bubjeela prexeiited, u condilion that 
^^^BM Hot always obtain under thr ptei^ent arrangement, Io say 
^^BKhing about the diffiiulty tliat ma; now ariae as to the proper 
^^bportioDment of Ibe olBcial plums among tiie aapiranta for boo- 

If we I*lieve in the iirioeiple ot division of labor and spedaU- 
satioo, in ithort, in the Ihcory uf evolution In Ita broad and best 
sense, we cannot but feel Ifaat the proposed step is in the direc- 
tion of adiance. and realize that the lajil few meeting* of Section 
F iadicvte clearly thai the time to take the step forward is at 
band. 

Tlte beat way to make tho importance of a diviiloo still more 
emphatic is for every ttudent of the biological acienre* Io come. If 
aible, to Ibe Rnche^tcr meeting wilb a largo number of full 
< Thts l^tuir alto appaarM la ta» UoUAhwl tiaaeUev 



AMONG THE PDBLISHEIW. 

TSB Regent Street Polytechnic Institute of London propoaea 
to brmg over a Ihouaand or more of ita young clerks, mechanica, 
and apprentices to visit the Cblca^ Gxpoaltion ; and iti aeorecary, 
Mr. Robert Mitchell, is about to arrive at New York otk hi* way 
Io Chicago, for the purpose of making ItaosportatLon and other 
advanoe arrangements. SteaiuHbip arrangemoata have already 
been made. Mr. Albert Stiaw, Auiettcun editor of Ihe i?emetr 0/ 
SevietPt, describes in au illustrated article in the February uumbtf 
"The Polyieclmic and its Cliicngo ExcuTBion." 

— In the February number of fiotiyftood Dr. Wijltam H. Flint 
discnases iJie dislikes of children to certain articles uf food and the 
meana of overcoming iiuch antip.ith>ps. Of equal value to motlirrs 
in an article on ** Colic." by Dr. C. L. Dodge, in which the cauwa, 
aymptoma, and treatment of thai common ailment arc rimrly 
described. " Ought Obedience to 1* Enforced}'" " Hie Tyranny 
of Whima." "Talking about Children iu Ibeii Uearing.*' etc., are 
some of the other topic* discuMied. Tbe medical editor fornisheH 
advice concerning such " Nuniery Problems" as tbe voracious ap- 
petite often seen In cbildreu. tbo dceirabkaess of giving fruit to 
infanta, tba treatment uf eczema, etc 

— Claus Spreekels, tbe millionaire eugar mauufaciuier, whose 
plaiitatiuns are in the Sandwich Islands, has wriiien to >Irs. Uelan 
Hat her that be has carefully read her book, "One Summer in 
Hawaii" ((^tsivl] Pubtithlng Companyl. and that be "oonimenda 
it to the earnest alicutiou and istudy of all inicb as are deairou^ of 
obtaining a knowledge of tbe beauties of that comparatively im- 
known ai>d atill le$« appreciated Paradloe of the PaciRe." 

— The Cassell Publishing Company will publish in February 
"Across Thibet," by Oabriel Boovolol, author uf •' Through ilie 
Ueart of Asia," nitb upward of one hundred illustratione. made 
principally from phutogntpliB taken by Prince Henry of Orleans. 
Of tbb book Ihe London Times says: " M. Oabriel Bonvnint hoi 
alioady achieved a high reputation aa a central Asian explorer. 
' Acroai Thibet' ia thua recommended alike by tbe character and 
litemry skill of tbe explorer aud by the interest and novelty of 
tbe regions explored by him. The journey hers de*cribe<l was 
onderlakcn in the company of Prince Henry of Orlean*, i>on of the 
I>uke de Charirea, and of Fattier Dedekm, a Belgian miw^ionsry, 
with a rare taiile and aptitaile for advenlarous travel and a keen 
appetite for upon, arMi it tried to Ibe ulmo»l the endurance and 
tbe ent«>rpriae of all three. The copious illusiralioos due to Prinoe 
HenryV camera are fall of interefit and the trauslaliwn is excel- 
lently done." 

— There ha& j\iM appeared Id the "Johns HopkloH Cniven-iiy 
Studies in Hii<toritfaI and Political Scienoo" a pamphUt by Pnul 
E. I*auer on "Church and State in New England." Beginning 
with tbe Reformation in England, the author traces tbe move- 
ment of IhoDght on tbe relations of church and stale, flnl among 
the Puritans of England and then among their dem.vjidaDia In the 
New World; and shows how tlie new ideas of religious freedom 
expres'^ed themoelTCK in political action, ending with the complele 
eeculanzation of Ibe stale in Ihe present century. Tbe main 
principles involved and tbe mode of their application' are well 
shown, and tbe uanniive, though desii uie of imaginative insight, 
is stniigbt forward and cfoar. Unfortunately fur Ur. Lauer, bow- 
ever, it is all a Ihrcsblog of old straw. Tbe story he rutates baa 
been told h> often and »> well that this pamphlet is more likely Io 
weary than to intereet the reader. Moreover, it is impnsaible to 
treat satisracturily of tbe relations of church and state in any na- 
tion apart from ibe general religious and poUitcnl history of the 
time, «o that Mr. Ijiuer's work la incomplete and fragmentarr. 
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KcKs^^ AS a coUfge exercifip it deAervt^ cordial praloe: but m a 
ooQtributioD to historical litereture ic raonoc be nld to hnve much 
TSllU. 

— In tlH? eecODiJ of The Centurj/'s aniclee on " The Jewa fn Veve 
Tork," in the Febroary numljer, sonial cueitfiiuB, weddings, 

ols. He, nre treated, and the illusiraliorin im^lude aevered 
'Views of tli« new Temple Beth-El, tlte interior of the Progress 
Clnb, etc. 

— A reopnt numbpr of " The World's Great Explorers *' eerlfs 
(Dodd) ia Captain Albert HaAingtt Mtirkhnm's " Life of Sir John 
Franklin." The stor; of the life of soch a man, a »kiiriil ^ailor. 
an ardent explorer, an able admiuiatiator, and a daring and sue- 
ceeiifu] Arctic navigator to whom the world ow«a dirMtly and in- 
direcHy, its knowledge of a very lar^e portion of the Arctic 1>a»in, 
iihoutd not remain untold, oipeciall; in view of the meagreueva of 
hilbeito fiiililiiihtH] authentic material. Tlie cloain}; chapteiit, 
treating of the Tfirioiui ex(M^itt<>nM dmimlcliMl in fearcli of Frank- 
lin, contain v^luabl*^ eiiggnttioiiand <.MninH-iil «Hto I be conduct of 
naviicatorstxploriag bi^h latitude. The volutm* is [>rovided with 
the tnaps and chortt requisite to intelh'geot reading, as well ns 
wlih aeverBl illustiationfi. 

— Tbe tale ilt^nry Edwards, ihe actor, wrote more tlian ISO 
books, pamphlets and articUfl, chieflrootopicitof Nalnral Qi-toiy, 
«ad all ibc^ were pub)itib>ed at variouH tiroes and in various 

Iplnoee. Mr. WillUni Bentennifiller, of tbe Aniorican Museum of 



Natural Hlntory, ha.i contributed to The Catt/idian Entomolognt 
(London, December, 1^1, Vol. ZS, No. 12) a complete list of tbeee 
writings. It filli more than eif^ht page?, and it is strikingt^ aug- 
gosiive of the ample learning and devoted labor of the Botbor, 
wboae place among men of sci^noe wna eren more di»tinguHdi«d 
than his nuk upon the stage. 

— In thp PebruBif Atlantic, Professor Kodolfo Lanciani. anlbov 
of " Ancient Rome in tbe Liglit of Recent Discovenea," coo 
tributes a paper on "The Pageant at Rome in the Year 17 8.0..' 
giving tbe details of some inecriptiouit very recently dl'covweil' 
conimenioratinif the celebration of Etcular gauu'S under Au( 
(or which Horace wrote hiafoinuua "Carmen Seculare." 

— A new danger threatens English publishers. In future their" 
will hare to he careful ihat the tillt-s of the works ther publi»h 
correspond with the contcnls. otliiTwiw they will la; tbenise>lrM 
open to a proecrutlon for obtaining money under falae pret»uc4«. 
Such is the lesson taught by a n^vnt dM:iaion of Sir FreiktielcJ 
Daih^f, the Chief- Justice of New Houth Walm. A Sydney tlnni 
iMued a work in two volumea entrllifd '* Autlndian lleduf Mark." 
A •lubacriber refuard lo pay, on the ground tbnt )it<t biography 
waA not includt;d in tin* wurk, as wuh i^rouiived. The puhlisbers 
sued bim; the Chief- Junti^rc went through the book and declared 
that no action could lie. inasmuch as the book was not what it 
profeesed to be. The people whose biogniphiea it contained liadi 
mere local celebrity in the towns where they resided Tbey wm? 



CALENDAR OF SOt.'iETlES. 
PfailoMphical Societj, Washington. 

Jan. 80.— Joeepb LeConte, Tbe Relation 
yof Pbilosopby to Pbyohology and to Fbyci- 
fofogr- 

Society of Kataral History, Boston. 

Feb. 8.-J. Eliot Woltl. tbe Geology of 
(he Crasy Mountainv, Uootaaa; Walter G-. 
Chase. The Scenery, Qlaciers, and Indiuua 

of Alaska. 

Appalachian Moontain Club, Boston. 

Ptb. a.— Arthur L. Goodrich. Tbv Water- 
Tiile Valley; Roawell B. lAwrence, Middle- 
wx Fells; Cliarlea E. Fay, An Excursion 
Over ihe Wbitefstce Tiipyranjid Ridge. 



PUBUCATIONS. 



THE AMERICAN RACE: 

By DANIEL G. BRINTON, H.D. 

"Tliv book la one of (u>u>u*l lot crest Uid Talua."— 
filter Octan. 

" Dr. Danl-l □. Brittlon vriUiMitho aekaawl^dgeA 
kuUmriiy ot tbu Bubjvcit."— /^U/iicfrlj>Aia Fret: 

"Tbti wuili aill b« of (riiuliin iOiIih) lo all who 
vMi to kiioK tbe aubalknco ot wtmX (■•• bin»a roiiad 
out ttbuul Itifl ludiganunit An)«rl««i>i."— JVoCure, 

"A ourtBil; ilIaBuaalaD, anit mi exMDpIo o( th« 
«uooBufiiI iduoatloD of itie piivei« of obaertalioD." 

■^■Philadttpkta Ltdgtr. 

Price, poMlpaidt sa. 



I. D. C. HODG ES. 874 Broadway, H. Y. 
OF WHATUSEISTHAT PLANT? 

Yoo can Sod th« Muwar ia 

SMITH'S "DICTIONAKY OF 
ECONOMIC PLANTS." 

Sant ptutaid on receipt of $t).8l). Publish- 
er's price, $3.S0. 

SCIENCE BOOK AGENCY, 

B34 BruadOTB^, N*w %'arli. 



IVanls. 



Any ftri^m irtiimca fttitifm /tr mtkUh At il fU*fi- 
dtji f-y Jilt m'tmrijSc Atfnimfifn/t^ fr ittf^fnim itrkinjf 
trmt em* ia ^!i 4 fiptitittn of Ikii ik*ra<ltrs ^ it ikiti 
^ a ttatArr (r/uiVat', lArmiit, Jraagitimam, rr tt'iat 
■#/. «iBj- Aatv tit ' li'MHt ' imttrUd HmJtr tAu AiilJ 
rKK* •>' CCiiT, (/ At titfiijlii Ikf fitihiiihrr e/ tkt iitil- 
d^// ik^r^cttr ff/Ait ttffJicais^n. Amjt^rrtn Hiking 
t^/fmmalitfi rn amy ttirnli/if fimfi*M. Ikt adJ'in i/ 
amy tdtmti^ mmm^ pr t^A^ cam im amy OMty mtrlAiAtri^ 
umn /tr a purfat* cemtomant WM ikt ualurfa/ Ik* 
^aftr. iV terdiaUy invited t» Jtt m. 

'ANTED.— Bookd ou ihe Mkirla L%iit«ni. WUl 
i>i(ituifr«. - lloir tho PftfEu Paya," by Coaler 
&lU Hi>bil«rao£ ; "Culiurt! ut K^na Uropi." by 
Sti'B-Hrt; -Anwrlnan Acrlcoltudat," IWO uid ISBl. 
I. 8LKE ATKINSON. U Wallftdo St.. OraSB*. E'- J- 



w 



>.— n 



A wtilu' uiMi lersed Id wood uid 



llfASTKD.- 

V( itOD Wi'rliliiK. ablfilovork tnuD »p«i)IBc*tlonB 
aed plans, ■■iiTt<il ^>r nu luatruocor of boja; Itts biw- 
tncM Ui h>T« dtarito of sbopa of solinol, natllce ft*d 
dtreot III* wi^rk fur fonnti^ and •lodeou; aalary u> 
b« St.OOO n«r annDm inlee montlia}. (S) A maD 
ibUck [>iW««T«d> U> i«<solt tb« notorvd. Jro* irorklnc 
aod roiKlDC. mlbocdlnate Ui tho pr«o«dli]|(; aalarir. 
trao. <)) 1 Biao («aii*) ooii>p«i«ut 10 uk« olaaae* 
M eBflMoriDjt faaalstant's poalllab), bat aith Uw 
■blUty 10 pmvnn %a.j of ili« work r«>quind In *»v 
uf iii« cirdlaat; nDgtacArins nriunra nf our ual*cnf- 
<le«; aalai-r tri>ni fl.COO Co tl.Sve. *. H. BBaLS, 
Millr<l)[nv>l1«, Ga. 



w 



Uh 



rANTEO.— Twoof lliree vCQalaotooiopuMra wilq 
,1 ^ivi:) kDo«lml|t«of ttnliiM-lralTrtin>iiamati7Mtd 
iMd; unti q( loicarittiius. tor ln-rop'^rary (•fnplojmaat 
In ibf rifflrri nf l.lin Coaat and G(toilet.li^ SunrOJ. Ap- 
pUcwtiU abi'Ul'l funilab »*ld«i]<i-? '>f ilK'irfllaaas for 
ibe «oifc. Apjilj by letirr to th,^ t^uporlat«Dileiit, 
Cfiniit aud Of-ciilMIc KurTef, WiuhlnguiD, DC- 



ulr z. iltv. alaa 
V !□<)» and TllUt pBh-e lu Vol. Til. AddreM 
D. C, lIodKpa, K74 Rnia^wajr. Naw Vorh. 



w 



&NTSO.— A DMlUon la th« pauosopblcal or 
- . padagogleal dxpMTtinMtt of ■ ooliwa or uui- 
Tcraltr Of a jouni mui <ao> «»<> au bad Br* 7«ara' 
pTttctleal »x|Mrl«no« In te«clitai, aod who taaa duna 
toui lew a' poatmaduato worii \a pbllMOpby. de*ot- 
iu< kla KtMntion during tbe last t>o y««n eap»- 
ulallyto Btvdraod orUlDal iDTMUnUoa In aol*!!- 
(IQo psjobolaKy BMl Iti applloatloaa In educalluu 
AddiMB B. A., oare 8c*ei«e<. 871 Broadway. N. V. 
Ctty. 

WAirrBD.-A auttablB noatUon ta WaablairtM, 
D. C, Dut oDDDneted witb th« OcvvnmvDt, 
and vJtb n ■alatr not la tioifed ISOO a j«ar, by an 
eip«rteiic«4 bloloKiM wiib all T<>ara' unlv«r*lty 
iraiuli>K Applicant haa liDrti a Bkilful aiintMn fat 
r&iirt^i-D }'«ars ; U a praott<^a] ptmoupuphpr. car- 
kiKrapbar. aod »ccii«toai«l lu Uiu uw^ •>' Iba lyp*- 
«nt«r. U<v la alio cauablo qf uaKlsit tbn inuxl Cn- 
labod dravtiiHa. of any deaoriutfou. lor all aianorr 
Of illuatratiTa purpoaos lu aoimcv; tralu>-d in wu 
aoani awthfida and wurk: alau flold oparatloB* and 
taxldfrrmr In Ita varloua dvpartmeDta, and mod*] 
luK. pniducllati of caaU. rMf^ratttoa of palooato- 
l<i(leal8pi>clnMKiaaDdaiiii(laten>|)ioyiii»uta. Addrvaa 
I'.S, tt,. eaftt StitfBot, W4 Broad way. New Tork, 



Exchanges. 

tPrceofchargcloall, Hofaaliaraetoryeharactai. 
Addmi N. O. C. VitAtfi*. S}4 Br«w9«By. New Vark.l 

Wanied, in eichui||g let the f'-llonl'irnt Worhi, lay 
4l.indatd (TMla on Surgery it A ua Di fsici of Chudico: 
Wil^n't"AiDeticanUraitho!o^/ 1 r^iL.:Cou«t' "BM* 
rf ihc Nonhwot " and " Biidi ol the C<h>r4do Villcf ." 
t vnli.; Minoi'i " Last] and Gam': Bii'li ?l New Eav- 
lunii'"" Samu«l*' '■ Our NoKhern in'l E^wi^i Htidi;" ill 
the ke^n« on th« BJidi oE the Pacibc k. R SunM, 
bound in 1 vnli.. niMOcco; and a cuai[il(le let of laa 

Ktponi ol ib« Aikaaiai Ceoloncal Survey. Fleaaeeve 
cdiiioni and dito In eamttKuiainc. tt. KLLSWORtH 
CALL. Hlch School. X)«i Jdoinn. Iowa. 

Wwilod lu bxiy CI eiclian(f ■ cnpr <ii Holbftiok'i 
Noiih Amcikio ncriKtolncT, t>T )ohn Kdwarda. svtriSil, 
IliiUdcIpliia. ]f4i. U. SAUK, Cluk L'DirciWy,! 
Wc mater, Ma». 



Puf lale at cuIiuijm. LcCchm*, "Gaolofr;" Quala, 
"Anateny." • ToUt reaicTi "Phynoliiar," EBg. edUioa: 
Sheoard, AppldDB. EUicll, and Stern, " t KcDiiu*^;*' 
Joioao, " Manual m VcnebuM*;" " Iiiiematkinal Saen- 

UUi' Dliectoiy;" Val. t, Jturna! t/ MtrpA'legf,' Ral> 
lour. " Embiyalogy." ■ loli : l^idv, " Rb-aapa^" 
Stimi; >l -oil-, unl*u>id. C T. McCLlNTOClt. 
LcainiclQli. Ky. 



For tal*.— A (44 ■ U^ Camcn; a very An* iniirWMOTtf 
vilK leii (, bulden anu Iniiud, ail new^ il txai awcrSia. 

6 me, t>s- Kdw. L Kayaa, A Attwn* tE>«at, CaabrM|*r 

To Mclidnffe Wfighi's'' Ice Age in Noith Aniuira** 
>nd t.c Coatc t *'£lctiiciii)i ■>! f irolony** (Cirpvrt^i tCb) 
iM ■■DarwiaUni," by A R. W»U»ce, "Origm ol Spacffa,_ 
by Danvin, "fJoccai <if Mkj.'* t>y Dj'win. Ktaa'* 

Place la Nature," Uuiler. "MeniaJ tToluiioa tn Aai- 
maU." by Rasano. "ftc-Adamilc*.'* by Wii:chcll. K« 
beaki wuHcd «>c«pt laieai ediiiom, aaH bonhi in good 
nndilion. C. S. Browli, Jr.. VaadciUlt Uancnl^. 
Naahvaie. Teaa. 



Pot )i)>le or Exehanf e foe book* a compkie pfTvaM 
chemical Uboiaioiy Diit£t. Includo Urc* Bwkir bal- 
ance (aco|[ lu i-ionit ), filuinum dlshei and cracSil**, 
a(Bic okuUin. sla»-Ua*inx aupamua. eac Kor lala fa 
pan otwhela. Abo complete llle of Siltlmait't Tirapwrl/. 
■tde-iSSj ii*-j\ bowndljSraiihBOiiiaa Kepoeta, iSm-iMs; 
V. S. Coaat SiirMr. itu-iBfia. VM ponlcwlara to «*•■ 
qutierk F. GARDINER, JR., Pomfrei, Conn. ^ 

for aschancB or aal* at a lacriaeet an etabttraf ^a 
■cap* oaiti. Ilatlock aiaad; OKinocnIaT objc<ii\i:s, onw-l 

intii, BaiHck ft Looib. abo one-foailh aad 00* isclt) 
Spencer. Faar «y«-pfaMa. ObjtcUfciaKihebeMauda. . 
Addrtat Hra. Marion Sailb, 41 Branch Sit«ci. Lowell, 
UaM. 



POPULAR MANUAL OF VISIBLE: SP£E:CH AND 

VOaL PHySIOLOGY. 

For ttie In Coll«g«» and Naratal Schooli. Frica fo caata 
Sent ft«« by po»i by 

N. D. O. UODSKS, B94 Vr*a4war« !<• *■ 



FEBRtJAR^5^*9V 



SCIENCE. 



Dot nifflcientlir wUlcly known to be called " Auolralian Meo of 
Mark." uiti so the Chtt;f- Justice dccicl«l Hgaiott tl» enterprnJiut 
pabh^bcTH. Purtlivrnxw. the Chief-Justice ruled that all cod- 
tnM^ts ont«iTd into on account of tlte booik, sa<l Dot yet carried 
oot, wer<^ null and void. 

— HanfcanlM la the name of a new Hllny, conBietinR of copper. 
uieke), and mangancac. which has beoo broaghc on the tuarket, 
Mjrn th^ Enffi'urnim aad Mining Joumai, by the Qvifmao Srm, 
Ablvr, H«a4, A Anftersi^JD. as a mat^rbd of great rcnifttlu)^ power. 
Tbeapri-ilir trsistance of mangaoine ts given la fon;-two microhm 
cpnlimptivs; tiAl i», bi)>her than that of atckeline, which ban 
hitherto pa»«d m the b«st r^aiHling metal. Another advanlBg;*? of 
inansmniDe » its hKhjiviur umtvr variations of b«*t, the rtvhtanc^, 
it is claimed, heios alTt^'t*:f<l im]y in a minute dvgrett by bi^i tern- 
(wramres. It is Ibereforv a<)upt*-0 fot tbr ninnuf atrium uf ui«<aDur> 
ioK int'immfnts and electricul up|<iir»tu« in g^tH-ral, whicli are 



re<]uic«(l to vary (heir rvsistaoce as UtiJe as poasIUe under differ«at 
deurrvs of beat. A further iolereBting fact is that while other 
m«tali hkcmue (beir re&istancv by the raisint; of the lempcratura^ 
that of mangsnioe is diminished. 

— M. de Qaatrvfages. the well -bann-n onthropol'igiat. lilrd on 
Tuesday, January IS. Re was born, tmyn .Vatvre. in 1610, and 
Htudied medicine at Straabufig. Afl^rward* he became prafcMor 
ol zoology at Toulouao, where lie bad settJcd as a medical pracU- 
tluner. In 1855 he was made prote^^or of anthropology and eth- 
nology at the Jardin de Flantes. Paris. He had already be«D 
admitted to the Academy of 8cieno« in 1852, and he wa» an boa- 
orary member of many foreign lrarii««l »i>ci«ti<^ Numerous 
friends and pu|>ilit wfre )ir«<t«t)t at the f un^nl, uii>l itddrcvm were 
dtUvered by M. Milne-Rdwarili^. ami ullter men of ncienrc. Tl»e 
moat famous of bia wriiiogs are bis "Crania Etbnica " and 
■' Elude* dM Iluc«*i Humuines. " 



PROPRTETARY. 



mc 

lorsl'ortl's M Pliospliate. 

A most excellent and agree- 
able tonic anii appetizer. It 
nourishes and invigorates the 
tired brain and body, imparts re- 
newed energy and vitality, and 
enlivens the functions. 

Dr. EpHauK Batxhas. CedarrilU, K. J., 
■ays: 

' * I hare uwd it for iieveral years, not only 
ia my ]ira<-tice, but in my own indtvidual 
CAW, and considor it under all cirmmstitnc** 
oDfl of the bert nerve tonica thnt we pu»«iM. 
For mental osbaustion or overwork Jt givM 
rMiewed itiength and rigor to the entire 
■yMMn. 

DuerlpiiTe pamphlet free. 

«wrf«4 0«pi(ilWorkt. fWi<i*nc«, R. I 



Beware of Snbstitntea and Iinitationa. 

_,loACTIO*).-B« enre lite word *' Hora- 
Ard'B" In OB tbe label, ail oibera are 
•purlena. Never aold In bulk. 



BOOKS. ETC. 



JUST POSilSHEO 

FOSSIL RESINS. 

This book is iho result of an attampt to 
co1li<ct the scatt«re<l noticce of fossil rosins, 
excltisive of tfaove on amber. Tke work is of 
interest also on account of descriptiona k twa 
of the insect* found embedded in these long- 
prcserred exudatioDv from rarljr Tefietativa. 

By CLARENCE LOWN and HENRY BOOTH 

12". %\. 

H. D, C. HODfiES, 874 Brotdvay, K.T. 



illSCELLANEODS. 



RULE 



njiDE 

% I * pn'i<.-t*.r vpvws, ji4 mn i.i*,*l., w.,iiuvt tiwjjo, Ul' 

II ihi Veer 1 (iHifcs •■Srtrtaie. .Mmplfc new. 



Feweiaal Oalead&r. — TUf 

phncip^« ihtTKs, in An i.i<i»at w^hcu4 tTsd/ot cal' 



B 



ACK number:^ kn4 conpku ieuo( ludUi Mm- 
>un«. Kan, /». Kii. MAG. EXCHASIgI. 

Scl,0»lAfM N V 



A TEMPORARY BINDER 

for Scittttt is now ready, and will be mailed 
postpaid on receipt ol 75 cents. 

EH^^m Tliii. liic»I*t ti (tioiiK. tlonbl* uid 

■^■1 cl«s*n(. hai flit kidc-tilte. ukd si- 
^^^H lorn lh< opcniD| «( Ui« paiM p*** 
^^^1 ienxXf Hai. Any kuinWr caa be 
^^^H ral»n n«ii or r*|il>c«il wtiluni db. 
^^^^ iMlbiag lb« oihcn. ftnil (he p«p(n 
J ■!« n«i autilaud lor u>ti>*-|u*nl 
^^^H pumaaenl hindinc. Filed in thi> 
^^^^1 binder, XiirwrMa Alwaiy^ connalvAl 
^^^H liv rcfciciif«. 
^^^f Tcnpirary bindan ol iKc (aoii 
VJIIorg lUwiiutkai bBi Biikowt udc liik.w 
IJnIIUl li, uiT p*p«r or pwiodkal o( oidi* 
muj (iM. 'Ill )>* Ruilcd |Kai|Mid nm iccdiM «f prica Si 
(ivca bclc-o . In vrdcHnc. be >or* M ^*c ih* nsiM of 
pxper V! ]wri«lk>l and ilylc ol biodet. 

1 10 ■> incha to>s. ciotlt, |».lo; leaifa**, fc.io. 
1» " 14 1 to " 7i. 

u " 'I rs • «>■ 

Ij " >9 •■'"> ' 'J- 

N. a C. HODGES, 874 Broulway. N«w York. 



ESTERBROOK'S 
STEEL PENS. 

Of SVP^ftlOlf AND STASDARP QUAllTT. 
Leading Nos.: 04B. 14. 130, 135, ?39, 333 

For Snlr l,fi all Simtiunrra. 

TMI UTIMROIIK ITEEL fEi 80., 

Worti 04tD'3*B. N J. -JS J-mn m.. Vrir Vvrk, 



THt LKCFIPCliT AND BE&T 



ihoTo£k'gi?aVji/c^- 

, 67 PARK PLfiCE. NEW YORK 



PATENTS 

ForlNVESTOR.^ 4.i.(,»k" BOOK rRKK Addn-M 

W.T.mncpfolil. ALI.iri:"} *t L»ir,WiuihmKlCQ. D.C. 



MLNERALO(JY. 



Course of lloeralo^ for toug People. 

C»DiIucted b; c<>rT<-ii|>oadelKi«: mUMralaaiMlUjuka 
(nmiabed. 

CellsvtIOD and boeft, -Fim Ondo," eoa donss: 
•<»lsn, tS ooDta. rteod for circuUra to 

GUSTAVE QUTTBNBKRO. 
Oclra i HlBh.'^l.nnl. Pltufcnntb, Pa. 

GEM OPALS. '^:si'^^^^»^tSSS^ 

priccsi .*•;.. tl. SL Wft p. jaa it * rm cvaarumJij lo 

U^rin<')wSi»OanHB9t^'k^^V^ *oa^ 

Ml nCT»lo <laU. Hi MgWlriMiflWsir. »ew Yoriri.'ltr. 

SO (JK.^STONKA PBBE ■• ■ premlnM 
wltb THE (;HBAT niTIPB. 

Tbese tienstoaes are mtai«il|i0li<Aetf resdy for 
Jatreln wnwHag, sad sib gl*«o ffes to ssch asw- *. 
sateenberscMllnc ffl, prieoof resrlysabeorlpttoa. 

kMrmam THR GRRAT »IV1DB, 
I SIB ArapabeeHt-i Denver, C'ele. 



DO YOD INTEND TO BDILD? 



>H^^ 



Ifyoa inUoid to bnUd, tt will bea mlstate not to Mod tor "BBNSI BL K LO W-rONX 
HOFftR!*,*' now arTsaKeil la Ibree Tolsnes. la then jiyn will Bad t)ani>M>tlf* Tl»«a, 
fiuor [Inn.. J<.»i- riftlooa, aiu] aatlmatM of coat fur lOS taslefult nevr dealsBs reK- 
bonap*. TtioT siso Rtee prlees lor ruaiplel* WutMbr Plana, T>eUlM. and Spnjlflcaiwnay 
wUlcb enable vou to beUd wlihoot di-laja, iDlalahesor anarrela with roar bnlld- 
rr, sad wfclcb abir OMS ean tuKKrniand. Vol. I. oentalss Vk cofjriAK»a iiMSaaa a^ 1 
bimaaa, c<oattD|t betweo* UW ui.l ti»X'. Vul. II. cootalBs K eoWTlabtMl deaKns. SIWO tft 
VfOO. \r,\. III. mntslBB fi ceprna&l«4 apsvns. S80B0 to fOOH. Price, bj nail. vl.OO 
evvit, or 9;l.O0rar llieeel. _ . _ _. . 

**« OLUMAL HOV8BS1** S eoletMD Uigwlnit Penjiaetlvea and Plnor Plana at 
bvuw^arraiiBwllii tbnIitltBltabtr atjlenrtbet'olatilat AnhlU<^tur«, asil bsTlBitaU modSfB 
srrsnHOsateforoDinfurt. Prios, ti.QO. _ „ _ 

MVirTrRRSQI'R nOIISRS fob PORKST and HHOBiC**i-TbH shew 
PerwMwtteea and Floor Plans of new dvslKs* for eumnier CuttaKM, •hlcb are nmuunla 
eenTSDlaDt, aind ehoap. I*rlca 1 1 .00^ bj mall, 

H. D. C HODGES, 874 Broadway, New Yori. 
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INVESTMENTS FOR NON-REStDENI 

TAYLOR & GUNST) 

Tkhe full chircc oT proptrty Tor the 

EASTERN INVESTOR. 
City. TowB, Bod Suburban LsM. 

Qarijcn, Prult. Hop and Timt-pr ! 




nm STRIPES. CHECKS, AHD PLAIDS, 
MIXED TWEEDS UD flOHCSPOHS, 

PLAIN ENGLISH AND FRENCH SERGES, 
BEDFORD CORDS, CAMEL'S HAIR, 

Cachmere d'Ecosse. 

Printed Laines, 

Linons and Batistes. 

Wool Crepons and Crepes, 

FOR EVENING WEAR. 

EMBKOlDliRliD ROBES. 



COMPANY. 

98 MILK ST., BOSTON, MASS. 



iljtooAvaii c\J i'^ii^ 6i. 



NEW TORK. 



NEW SHIPMENTS. 

(Pens. 8. -Majestic," jak. wih.i 

We h«%c jutt rbc«iv*d, per latl steamer, 
exl«B5ive |in«s of Novelty Dres» Goods and 
our Spring imporUtwn of Ptm Robet. These 
will be ready fur inspection and lah to-dav- 

Paris Bell Robes, with foot-bands encrusted 
in steet. in a variety of new devicps. 

The new Crepons and Crepon Cashmeres, in 
designs taken tfom old wood-carvrngs. in 
shades or Military Red and Mink Brown, for 
the coming season. 

Our collection or Woolens for this season 
surpasses In assorttnenl, quantity, and style 
that of any previous season. 

Esriy buyers mil find many advintages, ai 
■we have marked a number of choice styles si 
spedal prkes for next week. 

James McCrccry & Co. 

BROADWAt & Itlh tiTRRET, 
IVi;W VORK. 



Thin X;oiiipnny uirnn the Lettfrii 
fatv-Dt Krantt'd to Alexander tfJra- 
liHin Bell, MHrch 7tb. 1H70, No. 
174,4U.'>. and .January 30» 1977. 
No. l»t«,7S7. 

The TrauMDiUHion of Speech by 
all kuunn roriiiK of KLKClTRIC 

sPKAKiNo ti:lepuonkh iu- 

fringefl the ri^bt Nticnred to tbia 
Coiiiptiny by the above patents*, auci 
renders each individual HMirortel- 
epbout-H, nut fiirnl.sbed by it or Its 
liccusee^i, rettpuuHlbtc Tor nurb iin- 
lawful U8«, anil all the codsc- 
qiiencen thereof and liable to suit 
tbereftor. 



iO\ GnaraQteed on nil iDYestmeDts. 

HouBcafooalc on Ihclnalalmeatplaa, by wtai 
Ui* puTcha*er can ebtaln as lacvme «DlIictcal 
covet all pnymccta, iQcludluK tam.loauiaiic*,! 

lalormacion racardiTic any particular pMat 
tlic State of Waahlngton gladly fuinUh*4 H| 

application. Pcraoaal aiUDiioa given to ■Ultta 

Cortc.pondence moticiied. Kerer. by parmlaal 
to the Pacific National Bank, Tacoma, Wu 
Oca, H Tiltey. Esq., Sccietary and TrcaaarBI 
the Gouthcro Exprcia Co,, and f rede rick C.CIl 
of Clark, Chapin A Duahaell. New York. 

Address 504 C»Uforiua BI'k,T&coau,W« 
BaitcTo Rcpreaentatlve. 
H. P. TAYL.OR, 47 Larayette Place. New T«l 
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film Method of Protecting Property 
from Lightning. 

The Lightning Dispeller, 

Price. S20 to SSa— According to size. 

rh« Patent Lightning Disp«lle<r i» b conduc- 
tor specially <]«ifi)fii(^d tvdiBsipstv the «aergy 
of B lifchtnin^ rliech«r^, — to prercnt iU 
doing bartn, — placinc luitnethiiiir in it* p*lh 
upon »bicb its capacity fur caosiDg diuiuu^o 
may b« expended. 

No rMorded case of li^hlnib{C vtroke hu 
vet Iwpii cite<l a^jitst the principle of tb« 
DispclUr. So far u known, the dissipation 
of n conducSor ttot invarinbly protected under 
th« coutlitioua employcKl. 

Corn!«pondetiic« solicited. 



AOENTS WANTED, 

The American Ll^tning Protection Compimi 

United Bank Building. Sioux City, I«wa, 
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ffASTE 

EibrDilerj Silh. 

Putnry Kndi ■( hstt piic* : unp ooiir* In a bqi. All 
nod allk Biut t[Mid calora. Aaoi bf mall on rfcolpc at 
m cawW! W or»«7 ailMhaa 1» aarti iwaktia. LMaKakd 
tan book on &nNf«U«w«i«,flKb]OcfM». AtnaO- 

, no.. Ata Brxadiar- »'» York, or SSI Mark** 

iiQit4rli>iiU, PiL 
. _,' tti'naBi*oa*daddi««nvr lOladUa titwr«*t*d Id 
An KeMUework w« wUI trM om beak (Ma. 



VyESLEY HEIGHTS 

^^ WASHINGTON. D. C. 
A RARE OPPORTUNITY 
FOR AN INVESTMENT. 

Ih[| propcrtf (I I pari ot Norlh>«it Watb- 

lAplon, ind It st1u4t*4 «pp«ill« Ike SH* 
rtcintlr purclvu*e In Bishop Hurtt for \ 
Iho trvctlon 0I Iho no* 

Anr)ericar> University 

oawhl«li«ia,AM,«BBwUlbo«s»«Dd«4ln 
cfCMBicamwBlnUdtBn Ui«b«taomUut« 
drtterro»llMWI|h«n«aM.MdlaaliiMloa 

a of Um blxKeit poilatab ttw bblrlet of 

Baui^caat 

iMlaDOt! 



nalumtila. n* BVOrua aU« Mi^Ki 
rrum ■449 1» STM. ona-lirtli OMh, 
10 1. ■•pdfyMA. jVobKWr fT MtM 

_ . .. _. .... tan,nr* 

«naM^ UtuawiUad naps aad rail InrotmanniL 
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JOHN 
TOO I4tm ST., 



WAGGAMAN, 
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PKQET Cirv 

1 til AUANTKK 13 p«r cent per BBai 
In aiir of Uif atiorc oltloa. I ka«o maM (timd 4| 
SO i^r coDt- per oaiiuB foe aDD-ie«l4oata. i I 
■iialin Hial morr^aKti. ImproTod ro*! eatAte loan 
uDdui^iitloiioblv v«curtflM rroin 6 to :aj>oc coal. 
•anun net. Alati haio nholoe barifalm. 1b Pav 
Hap, Hay aud Uarden LaMda. riiiiinii 
fiDnn Sottpltnl r»Kanllii|t WMtem WaabloglaB. 
ic>q»irlM>iiii«<m>d prompUj. Addreoa 
A. C. SI(:KKI.N, Taeama, Waaliliict4 



PUBLIC ATIONH. 



RACES AND PEOPLES. 



a 



By DANIEL G. ERIN TON, M.I 

"Tbe book U Kood, tUocoucUF food, aittf will li 
rentaln ttio beat aeceaaible MHaaolatr attiiia|pa| 
iucurlaaiiLaiee."— Tti^Oirf«ridn riti./B. 

■■Wr stniouly rKcounnend Dr. flriRt^in'a ' Ea 
and r<.opl(>a to botb bectDDora and leholan. 
•I* Dot awarr ot &□; otlwr rvc«ci: a-ork On 
Bcieoeu of vbicii tt inato in ttie SntUth Uinaa^ 
—AiiaUe OwirliTT/jr. 

"Bla book la an piooUent one. and we o*s heav 
mccNiiniaod It aa an tntrodnctorjr nanoal at aUu 
atj."^Th€ UonM. 

"A uaaful atui roally tataraatlnx work, wblnb 
■cirei to be nldely r«M and atudlod t>oth io Bac 
and Anuiiica,"— itWtfAJaa fBng.) BemU. 

"TbUTDlama U tnOM MltDalaUai. It la wiU 
wltb grnat cleaneaa. ao that majhodj can anc 
■taod. and wblle la aomo wajB, pwroroe. lupefAD 
ara«a verr veil the omapMii flald ot bamaatcjr. 
flu Arte York T(mt». 

'-I>r. BrlDluD InTaataktaaclentino llluatratlonai 
moaanietiMnM wttb aa tadooulbabto cbam of I 
rmtlaa. ao tbat 'Baooa a»d Poeplaa.' atuwedtf a i 
ord of dtacoTorod fketa. It la toainr a strooiM 
nlacit lo tlio ImaclQaUoo."— PlilUilvtpbIa Fm 

"Tha work ta iDdlaoaDaablBtotbe atudent who 
qnlrM as lotolUiimi Knlda to a Rourat of tth 
Itraphlc reading.' —iwltubrJpAjo Time*. ^H 

PHc«, psMlpald, 91. r«, V 

THE MODERNMALADY ; or, Si 
[erers from ' Nerves.' 

kn intiVMliii^ioii i<-> p»hli<r (wntideratfil 
fmai a tiou-medical puiot of view, of a n 
ditlon of ill'b«altb ubtch is iucreaiilnj 
preTalent la all rniuu of society. Io t 
nrat part of Uii* work tbe author dwalla 
tbe errors in our mode of treating Near 
thenia, conmquont on the wide iKnoranoe 
tha Rubjoct wbicb atill prevnila; in the a 
onti part, ntteolion is drawn to the princtj 
causea ot the nialadv. The alleffory formi 
the Introduction to Part I. Kives a brief li 
tory of nervous exhaustioQ and tbe modes 
troAlmeat which hare at various tlmee bf 
thought suitable to this most painful andtl 
ing diaeaae. 

By CYRIL BENNETT.I 

IS^ 1&4 pp.. tl.OO. 
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NEW YOEK, FEBRUARY 18. 189S. 



ON THE TEACHma OF ANATOMY TO ADVANCED 
MEDICAL STUDENTS.' 

Tax importaue« of auatoniy to llie physician and surgeon 
haa caused lb» owtfaod for teacliinfr tins science lo be largely 
(letenntDecf by pnictilionerK. Tli« fttiideut 18 taught llie 
eldneota of histology, the shapes and numbers of orgnns, 
the uutliow of refiiODS, uud th«tr inulual relaliuoi- Other 
facts than those named belong in ft very remote degr« to 
the needs of practice ; and wbea the gnat number of tnedtcsl 
topics 15 coDsidfn>d, which is of necessity brought to the at- 
tention of the student, it ia no wouder that governing bodies 
are dttpowd lo disregard a]l phases of instruction that do 
not bavG direvt claim uirnn Iho phyaictaD's time and ser- 
vice. 

Bnt science is rarely puraaed for practical good. The ac- 
quiaitioii of knowledge for its owu sake — the detcrtniuaiion 
of geueral principles that reveal the exiatence of taw — 
awokenit and maintains pleasures and interests in the mind 
of the anatumisi compHred with which the practical uses that 
he cnn make of the knowledge appear to be poor and mean. 
With BS much propriety one might nay that navigation is the 
highest use that can be made of the study of astronomy, as 
to assert that lb« chief eud of the study of anatofiiy is to 
apply its teiietA to medicine. These statements are made not 
to lessen the diipitty and iuiportauce of practical work, but 
respectfully to claim thatsuch work does not comprise all the 
value, indeed scarcely more than a small fraction of the ralue, 
that [wrtAiuH U> the whole. 

kTu hifl "Npht Allaotis,*' Lord Bacon says : "We have three 
our fellows that bend themselves, looking intu^the experi- 
wis of others, and cast nbout how to draw ntit of them 
inga of use and practice for man's life, and knowledge, as 
well for works as for plain demonstration of cause.'*, means 
of oalural diviualioos, and the easy and clear discovery of 
the virtUM and parts of the bodies. These we call dowry- 
men or beoefactora. Lajstly, we have three tliat raise the 
former discoveries by experiments into greater obeervotioos, 
axioms, and aphorisuis. These we call the interpreters of 
oat ore." 

I hear a response lo the foregoing statement that the struc- 
ture of aoimale exhibited on a broiul scale is already taught 
to cloasca in the scientific schools, and that, in the scheme of 
a university education, the biological subjects are as well 
advanced as any others in the cttrriculnm. This is an im- 
perfect^ if not misleading, presentation of the facts It is 
that ibe ruilinieots of the structure sod functions of 
iiuals and plaota are taught. But to studente already ad- 
nced by general training and by preliminary wi^rk in 
turel history, little in presented that prepares them to dis- 
tfae more intricate problems. 

my mind the scheme of unlvenrity work Is un&atisfac- 
ry until opportunity is ufTorded to men, who, after com- 
pleting their biological and medical training, may desire to 

> A)B(»pabUab«illuTa«Xeai(»lH«wv, D«c«ail>erTl, mi. 



atill further advance. Conceding that the question of nudn- 
teoance has Iweii settled, either by the possASsion of privato 
means or by endowmcut of fellou'ships, what oouraeaof in- 
struction are a&orded these advanced men ? Asa rule, noth- 
ing, or next to nothing. It is customary for such jiovitiatea 
to reside abroad for several years, whore, amid numeroas 
centres of learning are found oue or more masters, the dis 
ciples of whom they become. The advanlagesof travel being 
considered, it may be Kaid that with the comparatively easy 
means of obtaining the best instruction the present wheme 
is on the whole adequate. With such a oooclusion t cannot 
agree. If it were true, we might in reason have stopped 
long ago in our liae«i of univeisity expansion. Independence 
in intellectual aa well as in political life should be tbeobjeel 
of American citixeoship. 

First, and always, let us remember that medical investi- 
gators are those it is desired to traiu. It is for men that are 
already imbued with the desire to pursue their researches in 
anatomy that I appeal. They stand in this Seld with what 
preparations can be given them for uscfulDesv They are 
medical biologtsta — medical anatomists. They are not re- 
stricted to the problem of the relJuf ot tnilTeritig. and yet they 
are occojiied with those other pr«->bleni» upon which the true 
solatioD of all depends. 

Fnr such inntructioo I would have a specially designed 
museum and a sjieoi ally -equipped laboratory. It may be 
assumed tliat in every great medical schoul, from among the 
large number of matriculates (men already trained and of 
the best quality), two or three of the type described will 
present themselves for an advanced course in anatomy. I 
am prepared for the objection that this is too large a nuoi- 
her. But, so far as I know, no one has attempted to aaeer- 
lain how many men In each claas of graduates would coom 
forward, and my imprewions are based upon the number of 
workers In the general field of biology — some of whom, at 
least, would have pursued these or niniilar studies bad any 
systematiEed course hetu prejteuted to them, t will, there- 
fore, begin with three men a year. To this number may be- 
added as many young teachers, tutors, curators, and pronec- 
tors, who would avail tbcmsolvcs of the instruction. The 
work might be initiated in either of the halls of biology or of 
medicine. If the course were well established, it would be 
well to iu8litut«-a laboratory and museum distinct from auy 
on the university grounds. T am of the opinion that the 
administrative success of such sepanition of collections would 
be assured. All must approive of the ethnological collection 
of Harvard being distluct from the Museum of Comparative 
Z(wlogy, and of lioth to turn being set spirt from the 
museum in the Medical School. In like manner. 1 aMume 
that there ii no reason why series of specimens arranged in 
illustration of principles that arc not taught either in Iho 
preliminary or iu the proper medical courses, should be nec- 
essarily connected with one or the other museum. The col- 
lections should be in the main designed t^^i acoommoilato the 
preparations that are used in the iltuntration of genem) lec- 
tures. Museums that teach by the specimens being removed 
from the castv* to the lecture balls are radically distinct from 
museums that leach by the conservation of series thai are 
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arranfirod and labelled for instruction as they stand, and 
wbioli alioulJ be rurely. if ever, disturbed. 

The following. treai«d in some detail, embrace the topics 
tliat occur to lue at tbiK time as appropriate subjects for iii- 
strtictioii: The study of the hunian brain; especially the 
study of the maoimalian and avian brains, both of the gross 
and the iiiinul« ttnutomy, llie localizaliun of fiiurtions, etc. 
The study of muscular anomalies and their homologies In 
the DDnna] myology of the vertebrateB, The study of animal 
locomotion and its application to the morphology of the 
vertebrate limb, and in general the application of photo- 
graphic mnthodfl in studying animal locomolioa.' Studies 
in craniology. especially the comparative studies of human 
and mammalian crania. The study of oateological varia- 
tions, with a Rimilar application to the normal analomy of 
the lower animals and the beginning of morbid prooemea. 
The aludv of nutritive procfiHses on tissue as correlated to 
age.' 

In addition, courses of experimenlal morphology might be 
eaaayed. Such investigutiou could be encouraged without 
encroaching on the domain of physiology, as the votaries of 
this science somewhat arbitrarily restrict it. Indeed, much 
of the study of animal locomotion would be experimental, as 
would also be the study of protoplasm in viscid media, under 
rotation, compression, etc. The effects of light, temi^ratui-e. 
water in motion and at rest, etc., on organisation, would 
naturally Qod a place. Experiments on mutilatioa of em- 
bryos might also be undertaken. 

Lectures ou correlation of structure, on vegetative ropoti- 
tion. on the relation existing between phytlogenetir and 
teratological processes, could be given, as nel I ax the study of 
the laws of heredity, esiwcially in attempting to answer the 
quostion of the transmittal of acquired characters. 

The teeth are so responsive to the constitutional peculiari- 
ties of the individual that their pe<*utiaritio« can be seen and 
readily detected. The method of procuriog accurate im- 
pressions cAn be applied, and the plans of preserving the 
form of teeth be easily accomplished. 

As is known to the zoologist, the parts involved in the act 
of mastication are important in the classification nf the nmni 
malia, the slightest departure in the form, number, position. 
and rate of development of the teeth being for the most part 
correlated with other variations in the economj', while the 
k^hspes of the lower jaw and of those portions of the skull 
kUiat afford surfaces for attachment of the masticatory mus- 
'cles are of importance. No structures of the body resemble 
the teeth in the character of their response to morbid impres- 
L.8ions; no niher organs are arranged in progre&«ivc aches; and 
'none other than these are evolved after birih. Hence the 
effects of disease and accidents to which the teeth are sub- 
jected are sure Lo be recorded in the sb^pee of lh<> cmwns 
and roots. 

If the student of heredity were tn have placed at his dis- 
posal a collection nf the aatu of the perrnaneut teeth uf three 

J loetoaiuiMits piKKognipho BBve Kt*«u "■ dMlDlta cooovpUoiu it tM b«- 

bSTlor ftt lb* muiUB sa4 p«« in uiT«Mrt«i »nit aarlKl murBraanUL I bad tbv 

■ tettonopoiDioaiasafwaltQlBiitu'ir of ui« a«8ftU*(«iikk#D t>r Mr BUuj. 

Ibrldf* UBdor IB* svitMeM ot Uin UaWanltr ot pfmusri'mita. mat iB« grpnad 

I lomwd bf UW MXtr bonlvr of l&a fvot ukI U 1«(i by tbo tnaw bonier, UKl 

I Ota tiapHi r«i>r«MatM by lAU tranaltloa it •iprewwd br ui abUqno lla« 

t SXtwds tnn Wllboiit Uiirvd (vcto-aoud) bctm* Om m»upodluiD. Pra- 

era. P. Oit>ora», br awdrluc Uie carpus »d<] wr*u« In ostlnot [onaiof 

fmsminillMi IU0, baa fouail ibai thUi <N>[KluBloa la oC tmoii la siudrlng Om 

tvblnMOa of tb> pailL Ifnm tbU wo c&n oonclud* Uiai, m •roatiu el ■ photo 

tcnpkhi »tam la BOBascUoa wltb adraueed aoatoiBlesl mot*., •itouorerlM onU 

I •oaweoaflHsoM bt aaUoli'kiad. 

* This would furm a Daorphotuct'^l ntudr ou UiA DAliire ot ugn, and «onld 

mora ptnlculaily enibrao« a codhI J r ration of lb« Immalum sod Molio rorms 

■a oumpaiftd wlOi Ui« irplcally adoll, ^ »»ll ■« IIib rMfllUlOO Of taTtbtl* Char< 

acura !u tho adult. 



generations — that is to say, of the parent of the subject, tb«' 
subject himself, and the children of the Buhjecl — and if a 
clinical history were secured of the diseases and accidents thai 
these persons had incurred, a tenable argument might be rs- 
lablished as lo the significance of the ccnlrasts or reseni- 
blancea in the forms ot the teeth. 

Thus, if three generations were expressed by the letters A, 

B. C. and if B is the subject of an acquired character (let us 
say from scarlet fever or measles), the uew form o* atruetort 
seen in the second and third molars may be Iransmilted to 

C. But in order lo prove this it is neceasary lo know the 
petTuliaritie-i of these leeth in A. Hence, the teeth of the 
aucei-tors and descendants of the peraon who exhibits the i 
acquired character must be known. A, somewhat aimilar^| 
plan of observattfm c«mld be made on the teeth of the lower 
animals. It is strautfi; that those t««th with eudlcws pulps. 

in wliicli growth is mpid and interference with their rela- 
tions causes permanent records to be made in malformation, 
should not have been used in studies of nutrition. 

In coiinectiou with myological studies a number of minor' 
problems suggest themselves; Bucb, for example, is the na- 
ture of white and red musrlcs. It has been noted that in 
ostriches that have been confined in zoological gardens the 
muscles of the leg underRO fatty degeneration and become 
white in color; it is also known that the pectoraf muscle in 
many of the galliniv is white, presumably from the fact that 
they arf used but for short and infrequent Uights. How 
evident is the concluiuon that a systematic study of nil mus- 
cles of active birds living in enforced conBnement, as com- 
pared wilh the relatively active muscleR in feral forms, 
might lie undtjrlaken with a fair prospect of throwing light 
upon the nature of (he process, and with a hope that tbe 
subject of fatty degeneration (even if by this method not 
elucidated) may have its study placed on a broad basis by 
subjecting its tenets to the tests of syslemalised experiment 
and observation ! 

The morphological study of the reaulls of diseased action 
might also be undertaken. The differences that obtain be- 
tween normal individuals and those the subjects of heredi- 
tary disease must be of importance to the anatomist and 
l>alhologist. 

The variations in the forms of tbe hones, as found in 
medical tnuseunis, are of a character ibat suggest their rela- 
tion to inherited causes. Every clinical ohservBr has noted 
the peculiar shape of the cheat in families in which pulmo- 
nary phthisis is hereditary, even though the special tubercu- 
lous deposits are absent in. some of its members. Tbe dab- 
bling of the Sngernails is a sign of the same disposition. 
Some writers, indeed, claim that in this class of subjects m 
special arrangement of the fibres of the pneumogastric nerve 
exists. Are these and similar morphological characters sus- ^ 
ceptible of being also gathered so as to contribute to the di»^| 
cuBsion of the transmission of acquired charactcntT Are not 
opportoatties hei-e preseuted for the medically trained biolo- 
gist In study the subject of heredity in a line so important 
and. alas! with materml so abundant? Other hereditary 
diseases, such as struma, syphilis, and gout, an^ less strongly 
marked than, is the tuberculous, hut even on this obscure 
horizon landmarks ace delected that are of suffkieutdefinile- 
iiess to guide tho observer to well-defined jdans of study. 
The animals of zoological gardens exhibit examples of ac- 
quired struma, the effects of which more especially distln- 
guittb the skeleton. Can any of tlitpse charscterislics be 
transmttledf How would the skeleton of a tiger, lot us say. 
born io captivity in the third and forth generation differ 
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from thiit of a faral Ijrpel After what tnaoDcr may one ex- 
pecl taxDDomic characters toodified io these generations or 
prisooersT 

Th« ualuro of maliyoaut growths, il is aot improheble, 
wotild Hnd a nolution io a line of reaearch hat>e^ upon a 
aimilar prupositiou. Wbutproportiuusof malitfnaiit i^roivLhs, 
•iicli 88 the sarcomntA, are met with in the feral state of 
quadru|ieds asoo(U[»ared nith ibosti in the dooiesticated or 
(he captive statef Can expericnenis be devised by which we 
tnar expect to canse these growths to appear by creating the 
favorio); conditions? Can we study the (fenetfis of the isar- 
comata to better ndvantage than has hitherto been done, by 
oatlinina: the biography, the lineage, and to some extent 
pomibly the destiny, of these tumors, by applying to them 
experimental methods of research' 

Medically train<>d men ure not apt to become pure ftior- 
phologisla. The underlying thought ia o{ function through 
which atnicturp ix modifitHl. in tla beat M>n&«, therefore, 
phyHiolngiral anatomy is the branch of science that would 
be most dt:veloi>ei). Let u« sa|i|KJ8ei that John Hunter had 
lired in 1^1 and hml essayed hi^ wnrk by all the aidei of 
modern science, and bad uaderlaken a plan of investigation 
for the conlinuatioii of his labors: might he not have ac- 
cepted some such scheme as I have feebly attempted to por- 
tray? Wifli the admiration we feel for his genius. If I us not 
only have Hunlertan orations, but in caob medical centre a 
UuDlerian laboratory and a Hunleriiin 'museum. 

"I am so utterly opposed to those cloud-builders nrho 
would divorce phyijiology from anatomy," says Ualler. 
" that I am persuaded that wo know scarcely anything of 
physiology that is not learucd through auatomy " <quoted 
from R. Cre«90o Stiles'* "Life and Doctrines of Hallpr," 
N#w York. 1867). 

Ill Stihtmon's house, in the ** New Atlantis," in which Ba- 
ean essayed a scheme for intellectual advancement, we read 
of " pariu and eactosurcn of all sorts of betu^ts and birds, 
which we use not only for view or rareness, but likewise for 
dissection and trials, that thereby we may take ligfal what 
may be wrought upon the body of roan: wo have also par- 
ticular pools where wu make trials upon flahea, bj^ we have 
katd before of Wasts and birds." 

I bear objectionH that this scheme is visionary and ini- 
practieahle. How is the money to he nbtain^d by which it 
ican he rcnden-d feasible? Where is the teaching force Lo bo 

;ruiiedf My answer ts that if the need of establishing 
a course be acknowledged, the ac<xtmpliBhment of the 
eod in view is no mun- ditUcuU tbau in any other branch of 
pure soietice. A few years ago the e^ttabliabment of seaside 
Rboralories would have been thought chimerical. Now they 
asaured successes. 
I am told the results obtained will appeal to but few, 1 
tpiv that important projects must be supporled in propor- 
as iliey so upiieal, until such time as they shall have 
red their right to exist. riAaRI&DH AllKX. 
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TIME-SERVICE OF HARVARD COLLEGE OBSER- 
VATORY. 

Thk lime verrice of this ob!»ervatory has been maintained 
for nearly twenty years upon the systom originated by the 
Iste Professor Joseph Winlock. Couiiuuous signals, that is, 
aignals throughout the entire Iwenty-four hours instead of 
far a short time each day have beou furnished lo the cities 

If Boslon and CamliHdge, and have been used to strike the 
ells of the Brealarm daily al noon. Fur many yean a 



time-ball has been dropped, thus furnishing a precise tim«- 
eignal to many citiceus and to the shipping in the harbor. 
The continuous signals have been sent also to the railroada 
ceulritig in Boston, and to the Rost^m office of the Western 
Union Telegraph Company, and have been distributed by 
them over a large part of New England. Biany cities and 
corporations, allhougii not eubHcribiog for th« lime-sif aals, 
have been in ihv habit of lading them from the railway and 
telegraph stations, thus extending their use. The lime-oer- 
vice in New York City (va« thus supplied with our signala 
fur many years. The signals, again, have been furnished 
to the priucipdl jewellers in Boston and vicinity, and used 
by them in the rating of fine watches The lines IraDsmil- 
ting the time-fflgiials in these various directions affected tbft 
telephone lines by induction and otherwise, and thus many 
other (lersons obtained the aifoais by merely listening at tho 
telephone. 

The subitrri ptions of the city of Roslou and of the rail- 
roads, and the receipts frrtm the jewellera were sufficient lo 
defray the cwt of furnishing the rxact time, and for some' 
year? formed a source of revenue to the observatory. No 
charge was made to the city of Cambridge or to the We«lera 
Union Telegraph Company. The expenses were, however, 
large, since it was necessary to duplicate the inatrumcnta 
and clocks employed, although the coat of 'the necesswry 
duplication of the lines connecting the observatory with 
Boston was diminished by the arrangement with the Western 
Union Telegraph Company. For several years, also, the 
city of Cambridge roudered simitar assistance. Although 
the )*est clocks were used and mounted in vanlts s|)ecially 
constructed so as to secure u uniform temperature, great car« 
was necessary to keep not only the errors, but also the ehangea 
in daily rate, aa Rmsll as possible. It was neceaasry lo com- 
pare the clocks frequently, and to determine their errors by 
observations of the stars at short intervals. Especially after 
several days of cloudy weather, the first opportunity was 
taken to secure observations, although ibis often occurred at 
inconvenient hours. Fre*jueut interruptions t'Ktk place on 
the lines, and it was therefore necessary constantly lo have 
men ready to detect and repair breaks, crosses, and other 
injuries. 

The general introdncltnn of standard time was oooaidered 
at thv vbeervatory some months before this step was taken. 
Since the same signals could he used throughout llie eutire 
country, it was recognized as a source of danger pecuniarily 
to the time service. This argument, however, was allowed 
to have no weight, stncv it was believetl that the change 
would he a henetil lo the public. Aa il hap])eni>d, this ob- 
servatory was enabled to lake an active |tart in mnking the 
change, since all of the railroads centring in Bneton assiMitnd 
only on condition that our signats should be sent according 
to the new system. When the change hnd been decided 
upon, various steps were taken by the olficers of the 'ib^rva- 
tory to secure the general and simultaneous adoption of the 
new time by the country. 

A new source of difficulty sad danger in distributing time- 
signals has arisen during the last few yearn. The ^rval ia* 
crease in the number of telephone and other wires has ren- 
dered It much more difficult to matotaia an unubetructed 
circuit. Breaks aud croeses are oootinaally ocourrioe, es- 
pecially in stormy weather; and the privUoge of placing 
wires on housetops is every year lees willingly granted. Re- 
cently a more M<rious danger has arisen. The currenu of 
high tension carried by electric-Ught and electric- rail way 
wires, in case of a cross, may be transmitted indefinitejr. 
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CHUsiiiK daufier of ilre, IkhUI^ iajury. or even loss of life. 
Pecuniary liabillttps in «ich c,4S«s may be very greal. The 
fliiQuciul olOcors of llie university refrard such riHks as more 
than offRPtlin^ tlie receipts for the time-siKualK. 

One of the greatest advantages of the lime-sernce lo llie 
obsiervatory has been that H kept before the public the prac- 
tical value of astronomical work. Mauy thousands of per- 
sons who lake no interest in work of a purely scientific 
character recog-uise the great BDaQcial value to the public of 
au accurate syftetn nf time. The observatory desires to con- 
fer this bencHl on the public, and it would be ready to do 
BO even nt a ftouncial loss. But rucenlly the tiiiie-siguaU of 
the United Stales Naval Obftervalory have been offered to 
the public at very low rales, ihnmBli the Wealcro Union 
Teleg^raph Company. This can the more readily be done 
since the expense of rurnishin^ the time is borne by the 
p^^ple through a ifovcrunieut appropriutiuu , wbile tbe com- 
pany has the largest facilities for the maintenance of tele- 
grepbic coouections. The Harvard Colle^ Observatory is 
therefore relieved of thiaduty. If the public iatobethcffalner, 
&!i;iijIh of equal accuracy and coDtinuily must be furnished. 
Unfortuuately, sig'uals sent to a ^reat dislance are liable to 
frequent interruptions frum trouble wilh Ihc iclegraph lines, 
«t)d therefore secoudary clocks must be u»«d in each large 
city if continuous aignaU arc to be diatribuled. These 
clocks must bo constantly cotuparcU and corrected if great 
flccnracy is lo be attained, and it w still a question whether 
salidfactory results can be secured uutKtde of an aMnmoniicMil 
observatory. If Ibe results prove unsatisfactory, however, 
the reepOHBibility for trying the experiment will not rext upon 
thiit olMervalory. 

In view of Ihc. facts stated above, it has been decided to 
discontinue the time-signals furnislie<) by tliis Observatory 
after March 3], 1892. An earlier date would have been ne- 
lected. but for the deaire to give our subscribers auEIIeienl 
time to make other arrangements for securing signals. 

The most iuipurtaiU eveuU in the liifitory of the time-ser- 
vice are given below. The Hrat transmiMion of time from 
tho observatory to Rnnlon was over a line hired For the pur- 
pose and used occasionally for the compinsou of clocks in 
Bnfiton with the standard clock at Cambridge. From 1856 
to lij63 thv observatory owned a line for the same purpose. 
Up to the close of 1871, no charge was made for tho lime 
thus furnished, which was nsed for many years for striking 
tho flrc-alarm bells of Boston at nooo, and for other purposes. 
Tbe T^ular transmission of signals and the receipt of cum- 
penaation for them began in 1872, the service being under 
tho direct care uf Profuasor Winlock, who had deviaed the 
system. After his de.itli in IS?.*!, Professor W. A. Rogers 
took charii^e of the servire and introduced the custom of 
teleifrapbiug information as to tbe error of the signals at a 
given hour daily. In 1877 Dr. Leonard Waldo took cbarfre, 
and daring the next year, with the liberal co operation of 
tbe Equitable Life Assurance Company, tlie Bosloo Time- 
Ball was erected on top of the buililtngof that company. In 
187H, also, a correspondence was opened with the railwftja 
of Kew England rotative to a uniform system of lime and 
the practicability of iatroducing it by legislation. A plan 
for establishing' a bureau for the testing of fine watches and 
thermometers was considered, aud abandoned uu the ground 
thataueh work would be commercial rather thaniKientific.and 
therefore not within the scope uf tbe observatory. In IS79, 
Professor Frank Waldo, who had previously asoitited his 
bnither, took charge of the time service. Tbe error of (he 
standard sidereal clock was determined every day at 10 A.M. 



from the latest comparisons with the stars, assuming the rote 
to continue uniform. The mean-time clock was comjiared 
with tliis. and for several years the difference hod been com- 
municated e .ery day by telenraph. This practice was aban- 
dnaed, since it was easy to reduce this difTerence to sero, 
and it did not indicate tbe true error of the clock. Especially 
during continued cloudy weather, large changes might take 
place in the rate of tbe sidereal clock, which could not be 
determined until observations could be made of tho Bta«. 
At this time the signals were sent Lo New York, and were 
used in the lime-service of that cily in combioation with 
similar signals sent from the Naval Observatory and Alle- 
gheny Obwrvatory. It developed the interesting fact that 
the differences, sometimes amounting lo several seoonda,, 
were much greater than were ex|)ected, or than would be 
derived from combining tbe supposed errors of the different 
time- services. Xbis was regarded as a preliminary trial of a 
plan which wa.s developed later, and appwirs to be the only 
way of effecting a great tucrease in Ibe eccuracy uf time 
filial*. It Is easy to keep the errors of a clock small if ihe| 
weather is clear, and frequent oomparisoos can be made with 
the stars. During long periods of cloudy weather, however, 
when no observations of the stars can be made, it is very 
dilljcult. The slight cbaDges of rate to which eveu the best 
clocks are liable may cause wrtous errors at the end of sev- 
eral days. Tbe remedy is co-operation between observalorica ' 
so distant that it would seldom happen that cfouds wouM 
prevent observations at all of them. Tbe time would be 
determined at each obftervatory every evening, when it was 
possible, Hud the result traosmitled telegraphically to a cen- 
tral station; also when called for, as soon as it cleared, 
whatever tbe hour. Tbe central station would report rlaily 
to each observatory either tbe results of each observation re- 
ceived or a corrected error derived from them all. Each 
observatory mtgbt send its own lime or receive signals froiD 
a normal clock at the central station. Mr. J. Kayner Ed- 
maniU, who has had charge of the time-service from June, 
1S81, to the present time, rendered important aid in formii^ 
this plan. He postponed the record of the errors occurring 
during cloudy weather until observations could be made for 
determining them. The apparent errors were thus increased, 
but the actual errors were represented with much greater 
accuracy. The practice of makitig the error at 10 A.K. es- 
pecially small was abandoned, aud attention was given to 
keeping the signals as accurate, and the daily rate as Bmall 
as possible at all hours. Tbe general iutroductiun of stan- 
dard time was effected at noon on Nov. 18, 1883. After tbe 
change was decided upou, a large part of Mr. Edmands's 
time for several weeks was devoted to securing tbe assent of 
tbe public ihnjughuut Xew Eagland to the proposed change. 
In 1885. a new lime-boll waA erected on the Boston post otHoe 
building, with the aid of an appropriation from tbe cily of 
Dustou. Experiments wore made in various matters asso- 
ciated with the iMsti-ibution of accurate lime. Among others, 
a delaying apparatus was devised, by which the signals of a 
clock could be retarded by any desired fraction of a second, 
so that, without disturbing a clock, its apparent error could 
be varied at will. In 1889 some interesting experimentsj 
were made by Mr. W. P. Oerrisb on distributing time accu- 
rately by ilasbes of magnesium powder. ^ignaU were tlius 
sent from a station on Blue Hill, twelve mi le.sdi.stnDt. They 
were readily visible, aud tbe exact time to within a fraction 
of a second could be taken from them. These flashes were 
also seen fniin Princeton and Mount Wachusett, forty-four 
miles distant, and from numerous nearer points. From &a 
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«srljr period io tbe Ufa of Ihe liin« Kerviev, Itie lelegraphic 
imp» bav« bvfn id charge of the ^leclriciiUM, Me5ura~ Atnarns 
ami Qgofiw. and ttieir sacvnsor. Mr. C. L. Ely. 

Edward C. PicKBRtso, 
Director of the Aslronomica] 

Observatory of Harvard College. 

CambrMjt^ MH*. 



NOTES AND XEWS. 

Mr. J. L. KirUMO says ot tlie mnnkeye of ludiu: ■'Tbey 
hav« a ganM like the t^ngiish bo.vA' cock of the flung hill or king 
of th« casU», but inst^'id of pushing ohcIi other Irnin the top of a 
kooll or (liMt-hrsp, the CAsde is a pendant branoli of a tree. Th« 
game 1b to keep a plare on the t>oagh, whicfa awiof^ with their 
we(ght AS vitb a chister at fruit, 'n-bi1« tb« playen Htruggle to dis- 
lodge one atKiCber, each. a» he drops. runnioK round and climb^Dg 
up a^aiD to bejcin ao«w. Tbia *|>ort u kt-pt up for an hour at a 
time Willi k««ti fnjojm^al, and wlu-n one is nimhle a* a monkey 
h uiUiit t<r Miilrrfliil fun." 

— In 1890 wji« puhlifrbed the important discorery hv Uehria^ 
nod Kitaaato that blood Hcruoi laken froai antmats that bad l>etn 
rcadered iaimune to t^^taouaaiid diphtheria wae capable of curiue 
otbn aniinaU «uiTeiing from ihntw diei^atci. Dnt. G. and F. 
Kleiupi'ncr iBrrfi'iKT Idiniactte Woeheaarhri/t. Aug. S4 aiid 81, 
1^1) pohliab a rtsearch carried out in regard to pneumonia, wiih 
Uie object of diwovering how immunUy ngalnM the piipumococ- 
cum runld bo bttrt produced, whether recovery from the (li«v»M> 
rendered ao animal immune, and u-hether it wnt* ponible U> cure 
pneumonia by the blood serum of animals -that have recovered 
from tb« dneaae. Tbeir exitenmenlo, which were confined to 
nbbit«.re*eal«dtliatev*:-ry Duttifiii mviium in which th« pneumo- 
coccm baa btoo cultiiaied h-III. if iuoeutat«d, rentti-r an animnl 
immune ugniuKt pnuumuniu Kepttc&'mia.tfv-eo afttr the cocci hnve 
been ivmoved by titration. The power of pruducioe immunity 
H nion- fappedily acquired, and w incrpnwd if the infertpd ouLripnt 
medium (before or after removal of the cocci) la ezp<Med to a tem- 
perature of between 4 1" and 42** C. for two or three days, or of 60" 
for an hour or two. In every caae. howerer, it was found oeoea- 
iary thai eome interval (raryiu>; from three to roarteen days) 
•bould ehtpfv ti«-twe<'n tbe inoculation and the [inMliH'tton of im- 
munily. Hvnce it was u>o lalo to cure a diitewwl Hniimtl or even 
to prevent the onael ot an attack if the injection wa» given vimul- 
taoeoualy ivjth the outbreak ot the disease. On the other band, 
MTOU laken fri>m anim&b enjojini; imtnuDity was found able, 
«tpeciaUy wbeu introduced directly into llie cliculstioD. to cure 
poeomonfc veptlcaimls. The serum was injected tn-enty-four 
hour* after iDteciiou, while the ouimatfl had a febrile lemperaluro 
ot between tO^" and Ki&.Y F, Eigbl cubic ccstinieinM wen In- 
jeriMl, with the result that the lomperature gmdually Mnk dur- 
ing the next twenty four hours. In twelve fUccenlTe coaes a 
■nocemful reHuU was obtainod. This research therefore confirms, 
in refard In pneumonia in rabfaita, what Behrinp and Kitsfalodid 
for tetanus and diphtlieria Drn. Klemperer next eiudied Ihe 
<ineHtion bow the blood f>erum of an immune animal curea an at< 
lock of prteumonlc .v-ptii'iemta. and diitcoren-d tluil when Ibc 
pneumoeoccua is introlucol into the hotly of un animal it gencr- 
at«-B a poiMoou* Hub^lance n liich ran be isolated, and to wbich the 
name of " pneumotoxin" has been given. This pneumotosiu beta 
up a febrile condition which la^ts several daya, after which an- 
other itutwiaoce l» found to have been prodoeed called " nntlpoeu- 
noloxin." which If abkr to neutraUte tlie paeuuiotoziu. Thu sc- 
rum taken from an imuiuue animal cuntuinis ihisnulipucutHolosin, 
and it ia by niean^ of thja eubtlance that it cures ao attack of 
inenmonic aepticaeiDia in other animalH. The n^lalion of pneu- 
monia aa »een in nbbtta with that mel with In man was next In- 
lesUgated. and the conclusion arrived at thnc the dtoease in both 
ijaaes is produced by the pnenmncocrus. but that the human body 
[uuch IcM susceptible Io Ihe latter than Ihe rAbbit is. rhmi it 
found that serum taken from pneumonic palientA arir.r 

I cri«i* could cuff pneumonia in rabfcitii; moreover, poenmo* 

[in and antipneumolosin were found to lie present in human 
•erum as in that laken from rabbit)'. The cri«i« ot pneumo- 



nia, occordiofc to Dta. Klemperer, takes place aa aooD a aoti- 
pnnuniotozin iM produced in sufllcient quantity to neuttmliia Um 
pneuniotiixin. Vihy immunity axaiait further attacks iMta ao 
short a time io man is «till onoertain. tnit powibly Imi antipueu- 
motoxin is form^-d in man tbaa io rabbits In proportioo lo the 
pueumotoxtn. Som« attempts have already been m«de lo eon 
pDtienU euffvilng from pneumuoia with the help of antipneumo- 
toxio. but (urilier obscrratiooH are necetcury. 

— It is a well known fact that, with the same temiieralure by 
th» thermometer, one may have, at diffrrvnl timM, a very diller- 
ent feeliuK of heat and cold. This varies with the temperature of 
llic ^kiu. which it( chiefly influenced {aceordingto M. Vincent of 
(TccIh Obaervaiory, Belgium), by four things: air-temperature, 
air-moisture, aular rndiattuo, aivd for:« of wind. M. Vlnrf^nt re- 
cently made a large nnmher nt ohaervaiioru of shln-temperatiiie 
in the hall of the left hand, and coMtntcted a formula by meana 
of which the Akin-tcmperaiutt- may be apjmiximalely dMuced 
from (hose foor elemeDti. Ue experimeoled by keeping three of 
the four cooatant, while Ibe fourth nm varied, and a relatkn 
could thus l)e detenuinod between the latter and skm-ttttniierature. 
One fact which aoou appeared waH, tbnt tJie relativ« moi^turit ift 
the air has but little influence un skin-lempera(ure. It was also 
foiinit Ibfit f"ir fVfty 1" C ot the actitiometric difference (ezceea 
ot black bulb thetinonielvr) the ekin-te'uperature rt^esatmut O.S"; 
and with small wind -velocities, every metre per second depr««8M 
tbe Bkin-temfM-rature al>out 1 'i". In t<f<lit>g h'n formuLt M V|n- 
oent found, with cold or very cold »4>tt>4i(ion, con^ertibly greater 
differences between the calculated and obxerced values than in 
other cases. Thb he atirihuteg lo the gr.at cooling of the rela- 
tively small mass of tbe hand. Taking the cbe^k or eyelid th* 
rrsnltii were better, aaya Aoftire. 

— Last winter, in December and January, H. Chalx made A 

number of obaervations of the temperature of tlie air, the vnow, 
and the grourtd at Qemva, of which he lias sivea an aooount to 
tbe Pbynical Sjociely iherv. He ol««.-rve'l the olr at four dilTcnfnl 
hetgbta; granular, pulverulent, aud bedded snow, on the aurfawe 
and at different depths; and the eurface of bate ground aa well as 
of ground covered with annw, Th<-re wan no difference In mean 
tomperature belwepji the air at one and two metres; and very 
liltJe between the former and that on the mow surface. Theitur- 
tace of Ihe ground was 4. 865" O. warmer than the surface of tho 
jinow (0.13 m. above), through arrest of radiation. Bat lb« bare.. 
ground was not cooled ao much ab the ^oow surface, and fl tPH 
ooty S IM" coldttr than the snow-clad ground. This shows tbe 
frittorilic influence ot suuh- on climate. Air pawing over haze 
KTOund would have bven 3*" warmer thsu it it passed over the 
snow. The snow surface wn» sometiuieit warmer, Mimetime« 
colder than (he air one or two metnM above. In the dry wintera 
of Kberia and Sweden, the «now-»urface is generally (acoovdiog 
to Wot'lkof) much colder than the air. M. Chaix exi>lains the 
Tariaiiow obM'rved at Geneva by fluctuatiots in tbe relative hu- 
midity, involving alternate vaporlEatioo and coDden^ation at the 
Rnow-aurface. lo two-thirds uf tliv ca^«a, indeetl, abnormal cool* 
ingot Ihe snow correspunded with a low humtdity, and heating 
with a high humidity, and often formation of boar fro^t at tbe 
surface, according to .Va/urc. 

— An illuMtntion of Ibe height of bre<tkiiig w-aven in afforded hy 
the following paraicraph, which we take from tite San Francisco 
ChroHKie of Jan. 0: " Purtland. Jan. 5 Tl>e lighthouse tender 
•ManKsntta* reaetied Tillamook Rock Sunday for the tint time 
in lix weeka, and brought away ibe keeper, Qeorge Hunt, who 
has been on the nwk for four yeais. and has been transferred to 
the Cape Man Light. He eaya, in the slonu of Dec. 7 the waves 
swej,! clear over the hou?e, washing a-vuy their boat«, and tearing 
loose and carrying away the UndiuK plslturm uud tramway, which 
were bolted to the rock. On the Sfilh the waves were still biifher, 
and streams of water poured into the lantern throu^ Ibe veutfla- 
tors in the balloon lop of the dome, 1fi7 fei-t above the sea-level. 
The lighthouse was shaken to Ita foundation by tbe impact of aeoa 
against it. and the water found its way into tbe hotiae. Men were 
on duty all night to keep tlie lamp burning, and but for the wire 
erreen th« shulter« of lite lantern would htvc been demoliafaod." 
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9oai»CMtTiO>i«.— L'oltml SlatmtuidCuiBila la.aOmyBBT. 

Qre>t Brltalk Mid Ewropi^ I.90«re»r. 

C•>l>)muIlI<^atl(lna■ill he irHis>n»^ tram anrquarlcr. Ahatnotaotw^if^nUfle 
pftp«n BT« aotlcltad. and <nw> bunilrml OQpdMi of tb* lamin ccaitalning auoh vll I 
IM ouU^d tli« author on roqwn id idTaacii. K0]eol«(l munworlMif wlU b« 
raluraad Ui tbe auUiun oulf wlwo Cbs mtulall* amuunt of po«l»it« accnio- 
pftBiM Lhf iBMiiMUTipt. Wbat«T«r U ini«nd«il fpr inaonion moat bn atittiaintJ- 
SMed bv tta« Dftne and kddniM of tho wriUr; not nrnrnnrllT Tor pDtilioalloii, 
' bul an a Knaraiitjt of jtouil (altli. Wa do dM bold muvBlvaa reapouslblv for 
%aj vl«w or oi>ltilan« axp ro w c J fa Uiw •MQiiDitnicaUona of oiir currp«t>oDd»Dia. 

&lt«ntloa I* oollcd lo tli« "WanU" column. All are lorllfol to uae It In 
■oUolllajc lurprinatiiia or aaakloic new positloaa. Tbn luuan and kddreaa of 
•n^llOMiU dioold tw ftren la tvlL ao tlwi an>«cra a-IU ro diruet to tlicm. Tlie 

KMbABnt " eolnma la Ukv'vtoe apitii. 

For AdTORUInfi Italoa apply to 8 wki F. Tatlob. *; lAfar^tt* Ploof. N«w 
V«rk. 



LATEST DETAILS OONOERNTNO THE GERMS OP 
INFLUENZA. 

Dr. R, Pteiffbr, OTerswr of the scienlific division of Ibe 

XastUuLe for iDfectioiis Di^ejiscs at Berlio, bos tlio credit of 

discovering, isolaliue, de^cribius;. nnd inoculftling tbegerou 

'-tbftt arc ibe cAuw of iiiflncDza. The folloniag results are 

' Iwscd upoo hU thorough iuvmtigaliou of ttnrty-oiie cases of 

influenza, in six of which autopsi<^ were made. 

1. In all cosps tlicro was ia the charsctcrisUc, jiurulcut, 
•brom-hiftl serretioii a detinil^ kind of bacillufi. Th««« rods 
weru slio^u in uitcoiuplicaleil cases nf inilucnza, in an abso- 
lutely pitK culture, au<l for Uie must part id UrRe numbers. 
Very frequently Ihey lay in the protoplasma of the ]ms- 
oelts. Where the |>alieiit has h««u subjecttoother brouchial 
troubles, one findu in Ibe ftpulum, in addition to the influenza 
bacilli, ulUi-i- micro- urKHnibtus. The bacilli can enter from 
the bronchi into the peri-bronchial tissue, even lo the surface 
of the pleura, where in purulent coats in two autopsies they 
wer« found in pure culture. 

^. These rods were found only in intiueuza. Numerous 
eoutrol-experitnents showed their absence in common bron- 
cbial catarrh, pneumonia, and pbiliiBis. 

3. The coodiUon of the bacilli raried with equal force in 
the course of ihe disease; flr«t with the i-rbaustion of the 
purulent bronchial »ecrelion the bacilli alao di»appeiirrd. 

4. Two years Af^a, at the (irst apitearunce of Ihe Lnfluenxa, 
I saw and photographed the same bacilli iu large nuuibera 
]n preparations of sputum from influenza patients. 

5. The iuUueuza bncdli appear as aaiall rods, of about the 
thickneNs of iiepttca^tnta bacilli in mice, hut one-half their 
Icugtb; frequently ibroe or four bacilli are found arranged 
one after the other like in a chain: it is ditflcnlt to stain 
them with the basic aniline dyes; one ohlaios better prepa- 
rations with Ziel't solution and with the bol methyline blue 
of Lofller. In this way one sees almost regularly that the 
end-poles of tbe bacilli stain more iolensirvly, no that forms 
arise whinh might be very easily mistaken for diplococci or 



streptococci. Tbe bacilli are uot stained by Gram's oolorincj 
matter: and in hanging dmpa they are immovable-. 

6. Tbeae bacilli can be oblaioed in pure culturea; in one 
and a half percent sugaragar Ibe coloni«« apiMtar the small- 
est. The continued culture in this nutrient medium is diffl-^ 
cult, and I have not been able to go bej-ond the second geo-H 
eratiou. 

7. Many experiments for transinission to apes, rabbits. 
guiDea-pigs, rats, pigeons, and mice were made. Positive 
results could be obtained only in apes and rabbits. Tb«^ 
other species of snimnli were refractory to the influenui. H 

8. These reaulls justify ibe conclusion that Ibe above de- ' 
scribed bacilli are tbe cause of iuHueuita. 

9. InfeclioD conics very probably from tbe germs of ibe 
disease iu the Hputuni; and therefore for preveution of con*^ 
tagion the sputum of influenea patients roust be made in-fl 
nocuouH. ' 

Dr. Kitasalo haa succeeded in eultiraliog tbe bacilli of 
inHueoza to the Bftb generation upon glycerine-agar. 

ARTRtnt HacDohald. 

Oeoirf elowii UedlcAl Scliool, WMblnsttni, D.a 



A SERIES OF ABNORMAL AILANTHCS LEAFLETS.] 

A STTRDT tmropel creeper (7>coma radieattti has en- 
twined itself about an ailanthus tree which stands in our 
yard, near the veronda. Together, they form fjuite a cbarm- 
jng bower during the sammer time, when the bright trum- 
pet flowei-s are so profusely intermingled with tbe dark greenj 
foliage of vine and tree. 

It was bore that I bad taken my chair one afternooo, 
enjoy an hour's undisturbed reading, My anltciputions ol 
quiet, however, were very soon iaterrupted, by a sudden 
gust of wind, which set the leaves of my book a-fluttering 
so. that I was obliged to close it. Rut " it is an ill wind 
that blows nobody trood," I said to myself, as I stoupvd to 
pick up 9orac leaflets which came fluttering down from tbCj 
ai Ian thus tre«. 

Although it was only June, these leafleti* were of 
yellow color, like the tints of early autumn. But what at- 
tracted my allenlion especially wait their variation from thf 
typicul form. Every leaflet had a peculiar notch, lobe, 
to|>-»>ided outline which would cause it to be olassod atnonf 
monstrosities, or abnormal leares. These nbaonnal speci" 
mvuH were more to me, however, than mere " freaks of na- 
ture." They were tbe tablets on which their own history 
was inscribed. 

If wo take one of the largo ailanthus leaves, with iu long 
racbis and numeroua leaflets, we am led to inquire into the 
manner of its numerical increase of leaflets. At a*cursory 
glance ul the leaves we And that although tbe vast majority 
are odd-pinnate, there are many which we are scarcely jus- 
tiO*^! in calling odd. nor yet should we denominate them 
even pinnate. That is, transition stages between odd and 
even pinnate quite commonly uix^ur, and I would call these * 
"abnormal leaves " traositton stages. They are Ihe keys 
which will unlock for ns the inystery of their development. 
Let us see if such is uol the case: let us make use of these 
keys and thereby leant whether such is not tbe verdict ren- 
dered by the leaves Iheinselves. We will put our queries to 
the terminal leaflets, l>ecause they seem to be the centre of 
evolutionary activity in nearly all pinnate leaves. m^ 

We have quite an advanced transition stage in Fig. 1 o^B 
our series; it has quite a oonsptcuous projection beyond the 
typical outline on tbe left side; a promiueut vein ia seen ex- 
tending to the apex of thisabDorma] projection, from whicls] 
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on tbe low«r side, lead «nall«r. well ouu-keU vcios. There 
b ftUo a very slight point ou the opposite flide of tho leaflet, 
the venatioo liere beiog similar to that just described 
What, then, doet this abDormsl leatlet mean t Can vre not 
■ee that nature baa dwcreed that there shall be au increase in 
the mituber of leaflets i And that »h« is about to "cut off" 
new leaflets from each side of this termiual leaflet i 

fig. 2 conBrms ua in this suppoeitinn, and furnisheA an 
objeotive demonstrntian of a more advanced transition atage. 
Tbe siauMea hare deepened, aud the two lobes bid fair to be- 
come separate individual leaflets. We feel secure in mafaiof 
thb atatemeat because Fii;. 3 stands ready to make irood our 
word with a oetrly-added leatlet on one side and another on 
jthc other side, well under way. Tbe racbisi, meanwhile, has 
Jonfsted lo cDflke room for tbe new-comer Fig. 4 illns- 

itM a repetition of this process of division, adding empha- 
sis to our cxplaaatioQ of these "abnormal leave«." Nature 
ia croing right on, bent upon working out her couceptionft to 
the fullest extent. 

Noft. 8, 6, and 7 are certainly extremists. Thoy may. 

Brbaps, be vonipated with the imptiUive, ramjiant reformers 

the social world, who are imbuml with a slrougor pro- 

E^reasive trapalse than will iiHrmonize with existing coodi- 

lioDs; whose wishes to sarmonot all obstacles and »our aloft 

lead judgment and reason astray. The time is not ripe for 




LSAFt-m FROM ns An.*NTKVa TKBtl. 

luch prodigious strides, and much effort is therefore expended 
little purpose. A few Kuch leaders will occasiooBlIy be 
found among ptant^. forcruuners. as it were, of future at- 
tainment, and here we have k'sHels which ns yet have out 
even attainted tn an individuality of their owo, taking upon 
themselves tbe work which legitimately belongs to tbe senior 
members of the family; if we may designate a leaf as a tittle 
family, and the leaflets thereof tho indiridual members. No. 
is such a senior member; that is, instead of a terminal 
leaflekit is from the base of the leaf. It is better able to 
take up UiQ burden of secondary division than the mere baby 
leaflets that have not yet learned to take care of themsBlTes. 
No. 8, however, may also be claasod with llie reformers, but 
with that mure rea.-iooahle class who are not entirely l>eyoud 
,thc ken of uormal visioa. 

Would we not, therefore, be led to draw this conclusion 

from what we have said (aud, I trust, demonstrated), that 

;>innate leaves are developed by a division of the terminal 

iflet: the bi-pinnate leaf is uvolved from the pinnate by 

[the divisioo of tbe lealletH. normally beginning in the lower 

for basal leadetsl That this Is the law of division which holds 

lamODg the majority of pinnate leaves is quite comniotily 

fdemonstratod and verified by the leaves of various plants. 

Tbe leaves of the trum|>et cr<;v|>er furuiHh us i^xxi illuRtra 

Uons of these various stages of transition as the ailanthus 

learea. 



There is but a slight point ou the lower or outer portion 
of the typii-al baaal leaflet of the ailanlhns; this point is 
crowned with a small glaud : here aeems Lo be the starting^ 
point of the new departure, which, according to the predto-. 
ttou of No. 8, wilt, in the course of time, result in the evolu>i 
tioD of a hi pinnate ailanthus leaf. This secondary divisioo, . 
as we have chosen lo call the division of the lower leaflAl^ la,'] 
illnstrated abundantly by the common elder {Sambwnu* 
oanodensu). So conspicuous, indeed, are Ibe varialkins tn 
the elder that it deserves a chapter un its owo progresdre 
etfortn; it iseems especially able to reAjtond to favorable con- 
ditions. Hbs. W. a. Kellkbhan. 

Coluabua, Obtft 

SUGGESTIONS AS TO TEACHING BOTANY Hi 
HIGH SCHOOLS. 

The teaching of botany in our colleges and higher schools 
durinii the last ttventy-flve years has had the unfortunatftl 
effect of bringing the science into dtsrcpute, and of engen- 
dering in the minds of many who — as tbi^y would say — 
" took '' it (like a dose of medicine), a thorough distaste for 
it. It is only within ten years that any radical change has 
taken place in the teaching ideals, and even to-day in many 
of tbe best institutions of learning, conserratisoi forMs in- 
strucliou into the old channels. The lower schools haw 
travelled the sam<^ line, partly because they knew no better 
way. and partly because they were meeting tbe demands of 
the higher ^hools to tbe matter of preparation. 

The radical defect of the older teaching lay in the follurej 
to study the plants themAelves; in the failnrf lo treat (hem as 
living organisms: and in the futlun> to take into aocouot tbe 
existence of other plants than the flowerinir ones. The eaat^ 
with which plants could be collected and preserved by dryii 
early led t') I he study of their pxternal characters with a viewi 
to thrtr ctafisiQcution alone. From tbe earliest times, tfaeny 
fore, ■Imosl to the present day, classiRcaliou has been looked 
upon HB tbe most important pnrliiin of thn science of botany. 
Now. however, that ihr? oconomic i mjiurUince of the study of' 
the jihyitioUagy of l>ealthy and di^eAsed plarit^ and of the 
causes of disease is conting lo be moi-e generally appreciated, 
it is liieh time that both in primary and secoudary schools 
thfwe portions of the science be taught which have a vital 
and vitalizintf interest. 

What Text-Book Shall We Use ? 

Tbe Brvt question liiat is usually asked is. " What text- 
bookshalt we oset'* Tt is a ditHcult question to answer, ani, 
probably the best reply is, " Wliatever text-book tbe teadier 
can use best." There is no book known lo me which pre- 
sents tbe sabject in just tbe way that 1 consider most impor- 
tant. Probably the one of moat genemi adaptability is 
" Gray's Lessons in Botany.'' If Ibo teacher is capable oti 
using them, either Bessey's " Essentials of Botany " or Camj^fl 
bell's "QlcucUUvI !ilU? Sjs»te^ n tt tic 'B otany " may be recom- 
mended. Wood's " Lesvona in Botany," revised, is unflt for 
use on account of the numerous and misleailing blunders 
which it contains. There should be in tlie sohixil Itbrnry, 
for reference. Gray's "Structural and Systematic Botany," 
Goodale's ■ Physiological Botany." Beasey's " BoUny," aod 
QoebeTs ■OotlioM.of ClMBiflg atiap." Miss Newell's "Out» 
line Lessons in Botany" will be found sugKe^tive to 
teaclier who knows nothing of the method of study bo{ 
herein. 

The suggestions here made are based on tbe supposition 
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tfaat the wbeme oF studies proposed by the State superioten- 
dent is accepted, io which two terms are assigned to botany, 
b^iDDJog ia the winter term. It ia also presupposed that 
the School Board will be willing to supply the pupils with a 
proper room and a small amount of apparatus. I consider 
the providing of these quite as indispensable for tbe study of 
botany as furnishing a recitation room for matbemalics with 
a blackboard and its acceesoriee. 

The room should be furnished with a sufficient number of 



cost should not exceed (1.75 If prefeired. they may be pro- 
cured of Hr. L. S. Cheney, Uadison, Wis., at tl.7S for 
single stands, with a discount of ten per cent on orders for 
ten or more. 

A deep individual butter dish is necessarj for examining 
specimens in water. Each student should have a pair of 
needles (No. 6, "sharps^') with the eye-end driven into soft 
pine handles. This can be done by holding the needle with 
a pair of pliers and forcing it in. The pupil should be re- 
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DIBSKCTUfO inCBOSCOFK. 

Tbe bod; Is > solid block of clear plD«, cut as Bhown la A, front view ; B, end Tiew ; 
C medUn orou aeotlon ; D, top view. U, lens bolder, which elldei. Id brass tube driven 
Into a bole In block (sec. C.>; »t, stage, a movable glass plate ; m, ralrror, fastened with 
■mall screws or tacks. 



common kitchen tables (those with unfinished tops are best), 
at which two students can work comfortably, and even four 
if crowded. The more windows the better. 

The apparatus required is simple. Simple lenses with some 
device for supporting them while the hands are used in dis- 
secting are needed The Bgures annexed show a most effec- 
tive and low-priced dissecting stand which is in use in the 
University of Wisconsin and is to be preferred to more ex- 
pensive ones. The block can be made by a carpenter for a 
few cents; the plain and mirror glass can l>e procured at the 
glauer's; the lenses and leus holders can be procured from 
the Bausch & Lomb Optical Co., Rochester, N.Y. The total 



quired to provide himself with a sharp bladed pen-knife, a 
rarer article than might be supposed. 

How to Get Material. 
I should begin with a study of the flowering plants. There 
will be room for tbe exercise of some ingenuity in getting 
pupils to provide proper material for study by raising .wme 
and collecting some. Lima beans, sunflowers, and corn can 
be grown in pots or boxes; window gardens, greenhouses, 
and provision stores can be levied on until tbe spring opens. 
But it is belter to have material collected in the summer and 
preserved in alcohol. Such material should be studied in 
water to prevent drying and to remove brittleness. 
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Kow to Begin. 

II matten little frhat part w selectwl for a bcgiQatng*. As 
)e study comnieaces in winter, the ihoots of tre««. two or 
OKirt? feet Iod^, may be used. Select a tree in which ihe 
•can left by tbe fall of the follRge, leaves, aod bud scales of 
iht: preceding seaflon arc quite conspicuous, such as the cot- 
tuuwoixl. poplar, bickor;. or horse cliestaui. Bet the elu- 
iletit« At work to essininf^ th«M l>efore tbcy hurv- Iwen as- 
sifcned any study in the book. Have ihetn exuniine all ihe 
marking they can find; compare the buds; 8ludy tbe rela- 
tirm between the bnda sod the srars; determine the extent of 
tbe precediDE seasoa's gi^wth and of the season before that. 
When as mueb of the e\t4'rna1 anatomy has been secb as 
possible, let them carefully dissect tbe buds, studying tbe 
nature and shape of tlie scales; the character of their sur- 
faces, wfaelher hairy or resinous; the young foliRga leaves 
for the oext season; tbe younjr Kleni, comparing thv Rhoot 
for the coming seaana with last seajion's ifrowth, noting 
differences and resemblances. Tliis dissectiou should be 
made partly by tearing off. the parts, partly by cutting thin 
slices cnnswiise and lenglhwise with tbe knife. 

WTien the students have twPD everyttiJDg that ihey think 
there is to be seen, let them write a description of what ihey 
have observed. They should be asked to make Ibis descrip- 
tion as terse as possible, using their own language and not 
resorting to the book for terms. 

The leacher should llirn examine these ilescriptiooa, Id 
which be will doubtless find much omitted. I should then 
make the study of the same &ho.')t the subject of the next 
class exercise, in which 1 should poiut out each feature that 
I wished examined, giving AufRciont lime for the insjtection 
of each port. I should nl^j eiid^avor to show that for ibe 
circumlocutions in their descriptionii there are often single 
words (technical terriis). The pupils will thus come to know 
somelhiDK of the method of accurate and thorough observa- 
lifMi. aud will discover that technical terms are not bard 
words iDveuted for Ibeir discomliture, but short ways of ex- 
pressing the ideas gained. 

At Lbe cliwG of this exercise I should call upon eacli pupil 
^draw carefully a portion of the «hoot showing as mauy of 
le facts observed as possible. Drawings should also lie made 

t^e diiowoted parts. Here the teacher will be inel by the 
nfajertinn on the part of the pupils that they raunot Hraw; 
but 88 that is only another way of sayine that they cannot see 
accurately, he will have to insist on theirdoing the best Ihey 
can, with tbe assurance that as power of accurate observs' 
tiofi increases tbe accuracy of the drawings will incri-ase in 
the same ratio. He should be able to lead here as at other 
difficult places. Happy he if he be not a blind leader of the 
blind. 

After studying eeveral other shoots in the mime way. 1 
should asfeign the lesson io tbe text on buds and branching. 

The points specially emphasized here are: 1. Study of tbe 
plants themselves. 2. Drawing and describing observations. 
3, Afterwards the uludy of the text book. 4. Bupplenieuury 
reading, particularly as to the function of tbe parts studied. 

Topics for Further Study, 

Followint; tliis method with each organ, the following 
topics are suggested : 

Underground at fm$ : potato (tubsr); onion (bulb); cy- 
clamen nr Indian turnip (cormi, 

Strttcture of sterna: cut thin xlicesof both herhaceuusand 
woody stems and exumine in wiiter. Bean, sunflower, gera- 
nium, hyacinth, and twigs of forest trees may be used. 



Leaves : structure of blade and petiole: forms of stipules; 
character of venation, particularly with reference to function 
of veins. Reference readings on the function of foliage 
leaves are particularly important. Study of the unfolding 
leaves in spring is specially desirable. 

/^/oHVrs: parts: forms; flower clusters, etc, I need eoLer 
on no details as to these parts, since Ibey are trealeil so fully 
and haveatways^'eceived overmuch attention because of their 
importance to clasiiiticatiun. 

Let it be remembered in llie study of all these topics that 
it is not a memorising of the technical terms of deacrip- 
live botany that ts wanted, but a study of structure of the 
pans with reference to function. Insist on tbe pupil con- 
stantly sekiaghimsetr. *' What is this fort" Astolechnical 
terms; if they are not acquired as a convenience thej- would 
better not be sccinired at all. 

Some lime should be taken before the close of the year to 
study tlie lower plants. It is an excellent plan in IhcTtpring 
lo orgnniie "forays,"on which pupilscan t-ollecl every form 
of plant they can lay their hands on, ferns, toadstools, 
lichens, parasitic fuagi, algne. elc. Preserve these' ami have 
them studied. Directions for such slndy can be found in 
Arthur. Barnes, and Coulters '"Phint Dissection" (Henry 
Holt & Co.); Bower's "Practical Botany" (Mueniillhu & 
Cu.): Bcs&ey's " Essentials of Botany " (Holt); Csmpbeirs 
"Stractural and Syslemalic Botany" (Gion & Co.). 

Questions will be freely answered regarding any matters 
not elucidated above, and further nuKjie^'ions will be made 
if demred. I should be glad lobeof asaistdnce to teachers in 
improving tlie work in botany. 

CHjUtLBH BKID BaRNKS, 
Professor of Botany in the University of Wisconsin. 



A NEUROEPITHELIOMA OF TUE RETINA.* 

Tbe pOH-^ibJIitv of the rvpntductl^n of the moM highly organ- 
izeO structure "f tbe human biidy lias lunt; been •loabled and even 
dented, Until ihe puMicaiifin of an in^Liince by ProfcMior KIoIm 
of Zurich, in whii-)i the KaUKlionlc cells ol Ittc central nervous 
syslem were found repeated tn n Inmor formation, this wa* not 
ndmitieil to be poS'^ihle. Rven now not a few comitetent patho- 
logical bislologiitf are not convinced of it« occurrence. An in* 
lereslinf; and iuiportant alditloi) to this aubjecTl is that of Dr. 
Flexuer. In tbts instance llie rod aod cone layer audthevxbamal 
nuHear layer o( tlie rvlinii ivere reprodored in a tumor. 

The vw« n»s that of a chiU] foor montht old. One eye was 
affecled and removvd, and then the remaininn eye became the 
sent ut a disease prejuiiaably of like nature. But nothing waa 
r«rrmilte<l to be done foe ihe second eye. Several years befon 
Ibis child wa* bom another child in the sane family, this one sis 
months old, died In cousequeDoe of ao eye tumor wbli-h relumed. 
Two yeurs after tbe eaM> jui>l related sautlier child of Ibe same 
parents, this one four monlhs old, liad a tDmnr of the eye wbtoh 
spreari tu the hratn, sI.-ot n^ulLini; in death. The ooe which is 
reported makes, therefore, the third in.«taoce of eye tumor in Ibis 
family. There «a^ no history of pye tnmor fn the Inmirdiate 
8nc<»8tois of the chililrrn. 

Th-^ vtlTi^ius rhamher of the eye was (ille<l almmt entirely with 
the ijrowth. Tde laller was attached to Ihe retina IhrouRbMit a 
couiiJiTnlile |Kirt of it* extent, and »*as «een tooriginateat n (x/int 
oC niiero»co|>ical sise Mtuated in tbe exteroal noclrar Inyer. The 
cells which mii<)« up the tumor roa-J<<te<t of two |triu'.-i|Ml kinds. 

■ Rtarj loMrbsr ■boat I Imtc! Mm« ImmIl wUb dU««doii> fur pnsMrvlBg 
plMtfi. Tba foil iwlar M« ••kllnUa: BAUer* 'CoUCCIor'a ll*ti4-l>wk''«l1«tM, 
SslMO, n*m.r, P»uhKUcw*S ■* BOtaulco] i:(SI(Cluf'« Oulda" I ll«uo>i(. SIudUcbIk 
KBOwluiB>B'*Dlr«cUoiwlorPnMr>1iisB«o»iitaod PMaU Plaxib'M-an I). nnU 
)«Ua W, tL S. NaUcnul Mua6<un). 

•"A PacnUar OUoma (!f«nr>«t>li]ieliomk;) ot tn* RMhia.'' br BIbmni 
n^xnsr, M.D., taUovIn twiSoloRr- Vrom Uts PaUialugtoal Laboratnrr of a* 
JbluM llopklDs UBiTMsltjr sod UiMpliaL Tbe Jokua notikin* Sotptut 
Buii«ti<\ No. la, ISSI. 
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how preMnt ia predommitiDg number are probablr not tb« bd- 
' celK but are dMcribed aa neb (or the wke of brevity. Thej 
preseal the Appearaius of abarply 9laiD«d nuclei, with flconty, 
ort«D indiMinct, even appttreuilj absent, cell bodiee, and in favor- 
able plaoM their ibre-like pro cw »B» can aom^timts be traced a short 
.distance from the cell bodied. These hodiwKofti-ti HpiM-nr ha round 
I cells, and they are spoken of as such in thiB^rtk-K', but lbe,v have 
M more complicated stmclare than this de«ii;n3tion would imply. 
Tbo next uiwt Important cells ar« larger than th? roui>d c«llii. but 
tlii-ir nuclei arviKPt loTKer than tlioiK' of the rcfbod cells, Tbene 
cells uci' usually of a columnar c<r rod shape, but sometiraw they 
appear to be conical. Thw nuclvt iiivariubly owopy tlie tiroader 
ends of the t^elh, and each ncll preseilts opposite tu ibt< nucleus au 
ornto leroainal procmt. Finally, from the extremity of Ihc cella 
can sumetimM l>e i^md a rtalk-lifee prolonf^ation which paaaea down 
btrtween the round c*ll« and probably becomes nnited with them. 
The dUponitioa of the variouM oelli* of the Uimor is Important. 
Thecoluoinar celb arrange tht-mwlvea in the form of cii'clt'iinr 
r^wKUrR, and thin in accoiupliab^d through the juxtaposition of tbP 
side* nf tht> »-ll bo«lirtt, the acute caiib of the ctjla pointing Lowards 
the renlre of the circle, while th** peripl»fry ia formed by the 
bruad eude of the cell* conUiiiinjj; tlit; nucl*-i. Tlie hitter vary in 
eiae, depeudiUR on the number of cells cono<*rne<I iii thfir forma- 
tion, and where the acute eud9 of the cells urti in oppusition, and 
JuBt before (heir i^rmfnatloD, a very tine, althouRh distinct, toniw 
iiraooils ring ia formed, and projecting beyoad this ring tbedelicat« 
ijirOoae OCB of the cells forming their acute ends may beobeetved. 
The round celU above dc^cribMl surround tbo roaettes. Tbsae 
ttimor cells are in many ways idt^nticol in appearance with the 
external noclei and rod and cone layer at tbe retina, aa ths author 

WlKtWS. 

'* If morphologically it i» im|M>isil>!e to distinguish 1>etn-o^n the 
round cM*tU of tb«> tumor and thf cvIIh of tbe t^xternal nuclear layer 
of the retina, bo d" w>' coruidpr that in each of the numentus ro- 
•ettes can be seen the rod and cone layer of the rvtina rvproilured 
in miaiaiure. For it in possible to Ke in the merabntnouH ring 
tbe external liuiiling mcuibrauc of the rellua, l^yond it, project- 
ing into the lumen uf the nwtlvs. tbe delicate prooeescs of proto- 
plasm corresponding tu tbe rmls and eoiiei!, and opposite lu thn-e 
the nudei to wbicb these proceasea ore united And then Hur- 
rnunding these nuclei, which form u park of the external nuclear 
layer, aa it were, art^ the numerous round cellH which are inditt- 
[ lingoivbahie from the cells of thn external nurlmr layer. It ts not 
to ba considered that tn ex*vry rosette Ihc Dialiin.'<L rod nod cone 
layer of tbe retina ia n-produeed' While thi« is the caw in aome 
□r Ibeoi, othcni bhow a •itni'^tuie sugRL-otiDg the c-mbryonic type. 
Reiic^thiH tumor ia regarded aaoneiu which the two moat external 
layL'ra of the retinii b»ve bfeii Tf prnducHl." 

tUv vit-Mtiil part of th*) luLper ih devuted to a dii«-u9ii>ian of appli- 
cabiliiy of the term "gliomn" and Ihu »ugKe9>tion of the name 
" neuro-epitbeliouia." and then with a consideration of the iju«»- 
tioD uf tbe emt>ryonic origin of tumon in general. 



A SEEDLING BLACKBERRY PLANT. 

When poor little " Jo^' of Bteakfaou&e was told to " move 
OD," he did not apprectale the fact that everything in nature 
is impelled by irresiiilable forces to " move on " lo a Uigber 
plane of existence, or siitfer tht only alterniiiive, extinciion. 
Plants and animal!! must be able to respond to changed con- 
ditions. rauM adapt tlieuiaelves lo their ever chaugiug en- 
Tiroument by various moiliUcatiooB. 

Graut Allen has written nnme exceediogly intereatiug 
chapters on the genealogy of certain plants. Nature seems 
to have dropped a uiogio key into his bauds, which adtutls 
bim directly into ber presence, and he relates witli charming 
grace what aUc imparts to him. Altboutrb it requires a 
akilled expert to " [)L<»ect a Daisy," any one who will, may 
read the fa&cioatiui; slury of evululiou nliicli ib writleu oo 
th» leaves of many plants. 



Now, here is a little seedling blackberry plant, which we 
will take fur our text. Tou will notice at tbe merest i^lAun 
tliat the leaves are quite dissimilar. The one nearest tbe | 
base being aimply n plain, ovate leaf, with au irre^larir 
s«rrale<] margin. I wish you to notice particularly a certain 
peculiarity in the venation of this leaf. vix.. that the first 
pair of veins near its base are quite promiuenl; that, leadinf -■ 
from ibeie veins on tbe lower side, are also well marked 
veiiia; while on the upper side tbere are none, or very incon- 
spicuous ones. There does not seem to be anything striking 
or of especial iulore>;t in these facts, but, like the " mape 
pear," which the arti:«t, with a few iitrokeA, converta into a 
face, tliis peculiarity becomes gradually enipliasJzed, until 
later on in the series it may lie called a characteristic. 

The second leaf differs aamewbat from Ibc lirst one, 
outline is more irregular. If, however, we read just a lit 
between the lines, we will see thai it really baa taken quite' 
astride in advance; a little mure c^ireful examination will 
reveal, what perhaps escaped our notice at first, that tbe 
difference between these two leaves does aot constat wboUyj 
in difference of outline. Ajpin, it will be obserteJ, l\\ 
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A HKiLiKa aLAoaaaaiiT itjuiT. 

pair of veins near tbe base of the leaf are pn>minent, tb« , 
smaller veins Icadiug from them being also well-marked, oqH 
tbe lower side only. ^1 

With a little imagination, we can perceive that Nature is 
busy at work with (his '* mn^ic leaf." and has alre^y con- 
ceived the idea of evolving from it the trifoliate leaf. With 
this idea in mind, we can readily iiuderstund the significanc* 
of the prominent veins, to wbiob your atLcDlioQ has alreadj. 
been called. We may consider them tbe frame-work of tb^ 
undeveloped leallcls. A notch is quite pUiuly aoen on eocb^ 
side of this secoud leaf, which nature evideutly wishes 
continue and deepen uoLil a new leaflet is given o(F on eithef 
side. As if to render Ihia i«sull loorf easily accomplished, 
she has omitted the frame-work in the portion of tbe 1( 
where division is tu take place. As proof that our tmaginK*! 
ttnn has not led us astray in our prediction ns to oature'sl 
plan, we have leaf No. S of our seedling. This leuf has 
actually given off a leaflet on one .Vide, and is evidently hu8> 
bonding its forceti fur the elaboration of another on the oppo- 
site side, the outline of which is already suggested by the 
characteristic veouliuii on the lower or outer portion, We 
may almost say that half the leaflet is even now evolved. 



iRUARv fa, 1893.^ 
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Nature had these little leaflets in miad \oog before Bbe 
brouKht thpni forth, as Hbown bj the rein* 00 tlie flr«t leaf 
of our little seedling. 

. But let us retura to the perfect leaflet, whicli has been 
irlven off and now eojoys tbe responsibility of indi vidua] ity. 
Obeerrin^ it carefully, we dixcover Ifaal nature bas planned 
ft repetition of tbc process of division. Leaf No. 4 denion- 
etratee the t»rogre»s of this conception. The new leaflet can 
be readily perceived, thoufch ihey yet live willi the mother 
leaflets, if w« may so detiguate the latter, which coolioue to 
ehilMrate uonriHhment for tbeir offspring until tliey no longer 
need direct parental caro. 

lo leaf No, t>. n«tur« has almost reached the highest type 
of blackberry leaf of the present. In it, the flftb Iceflel is 
about lo bill adieu to its ntotber-leaflet; it staodii on the 
ihreahDld of individual exittlence; ttmrn it will reacli maturity 
and have a petiole all lUi own. Tlie truth of Mm assertion 
\% demon i«t rated by lenf No. f>. whicli repreaenta a normal 
blackberry leaf, with Ave fully developed leaflets. 

Nature never does nnything in a hnrry. Whether it look 
•gcs or motti lo evolve the Qve leaflets from the single leaf 
we do not koon-. but he nho runs — through a blackberry 
patch — may read on every plant or busb some chapter of 
the story of evolution she baa written on the leaves. The 
single leaflet 'vill not be met with so commonly, but various 
blages uf tmusition, from three lo Ave leaflets may be found 
on any blackberry plant 

Ag&aeiz ioantcd Ibat the laws of geological successioa aud 
embryonic development are the ftame, that embryology, or 
the development of the individual, is an epitoaie of the de- 
velopment of the entire scries. In the le-aves of the »eedliog 
blackberry we have, as it were, an epitome of the evolution 
of the blackberry leaf from the ancestral form to the present 
type. 

The social world is sometimes disturbed aod startled by 
th« appearance of a reformer, who casts from him supvrsti- 
liouSt dogmas, old beliefs, and mounts to a bigber mental 
plane. So, too, there are reformers among plantn; forinalonce, 
a blackberry leaf of six or seven leaflets is sometimes found ; 
it is true such leaves are conside^ mODStrosities, or Abnor- 
mal specimens. 

It we again permit ourselves to read between tlie lines, 
will we not be able to aee in these abnormal leaves that na- 
ture is at work now as in tbe past i Favorable conditions 
and hereditary influence are now, as formerly, the tools she 
fumislies her favorites for working out the'r evolution. 

Tbe trifoliate leaf existed in embryo, as it were, 10 our 

icestral seedling leaf. Katuro said, "Hove on!" When 
le whole brotlierhfxxl had reached the dignity of the perfect 
trifoliate leaf, she bade them still "move on I" All have 
□ot yet attained tu the degree of progress reprosvnled by tbe 
Ave leaflets. But nature will continue to "move on," and 
the occasional rvverftiuus and rvformeni are the sign-boards 
which indicate to us the road she bas taken. 

Mrs. W. a. Kellkrhan. 

jCoiiuDbua, OUo. 

NOTES ON THE FOOD OF THE BOX TORTOISE. 

Skvcbal years ago. walking one morning in a wood in 
PeuDsylvaaia, I surprised a wood turtle or box tortoii^e eat- 
ing bis breakfast. The season hud been rainy, and many 
varieties of large fungus bad attained a prodigal growth. 
The woods were full of what are popularly called toadstools; 

kuy of tbcm were of the diameter of a lea plate, aod stood 
Ive or six inches high. As I walked through the wood I 



observed that many of these fungi bad been gnawed off 
evenly, as if cut by a knife, leaving only the central pillar 
intact. What had done thist I soon discovered, for moving 
noiselessly over tbe moaay earth, I came to a little opening, 
where grew one of tbe finest of these toadstools, and there 
was a wood turtle taking bis breakfast, 

Tbe animal had already made one or two rounds of his 
plate, and was eating with praiseworthy deliberation. He 
would bile off a mouthful of toadstool, chew it carefully 
until be had estracled all the juice, Lbeu open his mouth and 
drop out tbe cbewetl Hbre. and take a fresh mouthful, biting 
not inward toward the stem, but breaking off the morsel 
next benide that which it« had just ealen. U« paced round 
and round the fungus as he took bis bitra. eating his plate like 
^nea* and the other Tnijans. and as the fungus decreaned in 
regular circlrs the circle of chewed fragments increased. In 
three quarters of an hour he had eaten all the disk of Ibe 
fungus to the stem pari, and then he walked slowly ofl* to 
look for another. 

1 found the crumbs that had fallen from bis vanished 
table quite dry, nolbiug nutritious being left in Ibcni. Why 
he rejected Ibe ceotml part of tbe fungus aod tbe stem [ 
coatd not imagine, but he left it iu every inst&nee. If he 
came upon a decayed or wormy portion of tbe toadstool be 
did not "bite round it," but abandoned it attoc«Ul«r Uid 
went for a fresh one. 

T.^M summer 1 took home with me a box tortoise to ex- 
periment on feeding it. He ate flies and other iusecia from 
my fingers at once, showing no signs of fear; he ale bread 
and milk with evident relish. I put a blsckberry in his 
open moulb and be closed upon it. but at oni^e. <vith every 
appearance of deep disgust, stretched bis mouth wide open, 
and, taking bis right front paiv liand-wiae, wiped all tbe 
berry fn^m his mouth. He repealed this performance many 
limes, both with blackberries and blueberries, always ariag 
bin Hgbt paw to cleanae his niuutb. 

J. UoNais Wriobt. 



LETTERS TO THE EDITOR. 

(»M all ra»t» rt^^ir^ tu yrvvf of ^ttod faith. 

Onrr^uMf in odmiKM, one fiutKtrea r^yfriM of Iks nNMA#r tonUlntttg hit 
communieotion mllt^/igmUlu^/rt* loanneorrtwotuUnt. 

"f thrJonmaL 

Hypaotism among the Lowet Animals. 

Tll£ power allribut^l tu ihv snake und felinv families, of 
"cbarmins" their rktims, civemsto me psrc dispute. Is it not 
mere); a foros of hypnotism? Ltvinis^ion letls us tbat when at 
one time seised by a tiger, he fell neiiher terror nor p^o. all bis 
MUses seemed to bu benumbed. Bnte^ in hiti " Nnluiallst on the 
Amasow," sutea that onu day in Lbe woods a small pel dof[ flaw 
al a large rattlesnake. The snake fixed Ila eyes on tha dog. ereoted 
its tail, and shook iLi ratths; it seemed in no haste to scite tbe 
dog, but as if wailing to put the dog into a more snitable condi- 
tioii for Ixi-iiig *«iie<l. A* (u tlie dog, JL neither continued Ibe at- 
(•ck nor r^r«il«d, could not ur woiitil not move when c«lled. and 
WBs with ililliculty dragKeil nway by ilo inuiat^r. 

1 bave se^n one caoe nf a «inke rbarntin)^ a bird, but I bad a 
better apportunily to etudy n cat cbarmiog a bint, aod probably 
tbe process I* inuob alike in txKh. 

Thu cat placed ilselt on the outside «in of my window, near to 
a pine tree. A binl presently lit 00 tbe pine tree, no doubt not 
oteetving the cat. The cat fixed its uttention on Lbc bird. Tbe 
cat's eyes were widely opened, and eboue with a peculiar brlgbt- 
nesa: ita head was raised and intent, tbe fur uo fie neck and abuut 
Its face slowly stood op, as If electrified. Except for this rising 
of tbe fur, and a certain intensllv of life in the whole attitude of 
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tbe t>eft8t, it was aa still as ir cat frutn stine. 'Hi? bini quivered, 
Ircujbied, looked Bxedly at Ibe cat. on') tinally. frith a f«clile 
(ttiik« of lliv win^, Telt towards tbe cat, which bounded to teiw 
iL 

A lady u>lls me thai e\w ' dee« not believv that catD can ctiann 
birds, becauae tthu bua eetni « t-si uy to oliurm u pairot, and iIil> 
bird, greatly alarmed, woldiid loudlv." Tbb proves nothiuK, Hie 
parrot in general, or, more probaUly. thai partkular parrot, did 
DOt prove f{ooil ouhjpct for the mfsmeric (mtcfir. I liave seen 
prapte wbo cannot be hypnoliie*); the; rcBPnt the pffotl, and ner- 
voua action becomes Incon^ifled. J. Ml-N.ur Wriuut. 



AMONQ THE PUBLISHERS. 

The W. J. Johnson Co., limited, have ready "Tbe Electric 
Railn-ay iu Tln-ory and Practice." a complete treatise on the con- 
atrudJon and op»niliou uf I'leclric rttllwaj^, by O. T. ( roab; and 
Dr. Louis Bell, fully tllumroivd uud wholly prartii-fil. 

— Henrj- Holt & Co. will sliortty puhlish a IranBlatinii of 
'• CJeschichte flcr Philosophic," by Dr. W. Wlndelnarnl. profeMtor 
ia tbe University of Stnusburg. 

— IliumaA N«Imo'i Soim have ready an ealirely new athis bj 
J. U. Bartholomew, t^titlvil " The GrapluL- Atla'i and C)azftte«r of 
the WoiW," with over two hundivd and Lncnty niajin, irhHrto, 
plans of cities, etc., all revised to present dat«-, and n (ptwtffr of 
nearly 33,000 places and results of new census. Tbroughonl the 



allan the c^untrlee or ibc «' rid Im'f bi>en Ireatwl with fulne-ss ioJ 
proportion to their con)men.-t>jl iui|xirtam*(- and intrrpttt. In fh«i 
United ^tainwciiun u separate mop is given of «di of tbr Statn 
and Terri'orio!. The Canadian provintieA are trMU>d In ftimilar 
detail. The taapa hare beni specially compiled from tbe latol 
and be4t government norvey map«, and hav« oodergone local nv- 
vi&ion for Ihe veriftoition of new countiea. towoAhipa, and rail- 
ways. Con.4idering Tlio vast amoani of infm-mation gtv^n. the alias 
Ifr a marvel of eompactni^aa and practicability, 

— TIte mo6l iiniHkrtHnl wnrk on the general study of Ungnblic 
science that ban Hp|)e»nKl in 1801 is thai of Profewor Ocorg vtm 
derOnlielvnlx, "OteSprachwiBsenechaft. ihrv Aufgnbeo, Methodes 
uod btKherigen ErRebainw," Leipsig (Wcigtil, publisher), pp. xx. 
and 303. The wide-resoblng and comprvbensive scope of this 
treatisie is shown by the very title, and readers will soon see that 
tlu) aulLtjr fuIfilM what he promises. Through hfs grf'flt practical 
experience the aucbor, well Imown as a oonnoisseur of ea*t«m 
Afltnttc langitages, Li enabM to gi«e more biuto about Ungoirttc 
studies and their srlenllflc bL-arin^ tban nucfa men as have ooDflned 
th^lr energies to inHective lant^uageti alone. T1h< vohime Rives ua 
the Tlew« of a man fatuiliar with all puwiblif typeft of humaa 
speech, the monosyllabic as well »* the tncorpuratint; and aki^Iati- 
Dative, nnd inlnxtuces um iti Ilia* iiio^t fo^cinHting way into all ll 
morpliologic iniricacM-H of the ri-rb, ooun-verb, and seateocc. Inl 
its make up the book cunit-K nearest the celebrated " Principles of ^ 
LaoguaKe History," by Paul, and suppleuienti> It in many dilTerenl 
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Women's AntbropeloKical Socic^ of 
America, Wuhli«ton. 
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THE WINNIPEG COUNTRY; 

OK, 

ROUGHIWC IT WITH AH ECUPSB PARTT. 

BY 
A. aui.'He!«TKH PKLLUW. 

t*. II, nrriiQBK > 

With thirty>tw<) Illu:<lratirmti oud a Map. 

12*. 11.50. 

"Tlie uory Is a piquant, icond-bumO'rvd, snterlAia 
tB| lUuvmtlva of * nwicw rofsga. A n«st«r. prvttlar 
iMMk Is MldMn »^eii."'—LiUrarti ICm-M. 
^ ••XUa la % sprigbtij sarrallTa of purwiiutl Inrt- 
i.d«at. Tbct tHiok milt \>o a |>tl^«Aa■lt nMulndrr to 
BUAV of nMUtb ei|M>rIaiic>cii «u ■ tmuUor irhlcli in 
nptaiir tTve<aiat."'-BotltM 7Vaaj«rtpt. 

" Tbf |il<ittiiw of our diwalBlM Kortb-WKHtom tarrl- 
Uirj ivriii]r-ll*e jttiitt mo. la contnwt irUb lu 
olvlllMd •«^evL to-(l«y, ■id Clio plaMunt (iTatncvA at 
tbe vriicr'B atf Ip. winatital* th« cLalDu at his Itttia 
book U> preMiil •iwuUon,'"— n» liuii. 

1 D. a HODGES, S74 Broadway, K. T. 

THE a¥eRICANRACE: 

By DANIEL G. BRINTON, H.D. 

**TbsbooklSDn«oraiiuauslluicir«>ist)<l v»lue."— 
In»*r ue*an. 

" Dr, DadI"! U. UrlBtvc wnto>s«tiioaekDUw)Bdjted 
aatbarltjr of the »abitct."^PhUailrlphta Prr*». 

" The work will bt of v»Duln« valiio Lo all who 
Wlali tu know Ibe Hab«tM>M t/t what lias bvra (oniid 
onl atioot tb(i ladlrcnoMa An«rl«M» "— MUHtV. 

"A onaaUirlj dlacuaalon. aimI ao Biamplc of tho 
aueOMafnl pduiration of tli» puvpnof obMrvsliou." 

Price, pofllpnid, %'•*. 



R. D, C. HODGES, 874 Broadfaj, R. T. 



POPUUR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

r oic ta CoUt^n ■■■) Korwsl S^^huut). Price 50 trcali 
ni In* br re*t by 

.C. HOIKlBat 8T4 UrAttdway* !«• V- 
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Xtiiiy kind* mti fit atiaimmtn'tt ^r itmj^trm tfrkimg 
tun/ tHM If fill a /ttiliom »/_tku tkarviltr.Ae il tkat 
t/n Ira.irr t/iitfiKi.ckrwtiit, Jratifktimam,ar srAnf 
mtf. may iatrt Ikt ' IKia/' ttutrttd mm^tr tkit ktiul 
maa or «)«r. if kt tatitjitt fir fuAJiikrr »/ tkt imft- 
»Ut ek»raitier t/ kit afitiieatitn. Anj ^trt^n tttking 
in/vrmttifm *m any ttimtifit f»*ili*<t. Ikt Ai/4**it ejf 
amr uientific ibm. trvtk«fa» ■■ axjr uray tm tkitcmt- 
uwn /tr m furf^if ifmitMiiHl wilk Ikr matmrt*/ tki 
Paptr^ if tiirttiaity imVitrti IniiJ to. 

ADDRBSB WANTKD.-WiU aumv one i>lMtte aootl 
liio MjdrrBB ot Ut« 89crvfarr of tbe Amortcao 
PhflolOKii:'*! Sociely. Alao Ibal of tlfrb^rt StMficer. 
"ADDlHON." RooodM. IIH MaOlvpti St., CUoa||o, 111. 



ADUUlQiSBI^Ar Old Bnok DMlora wantail. -VTiifh- 
lDKlovtitaliiaDumberof oldbonkaout of |>iiul, 
I torjr mucb dMim tb« addKasca of ottAloKU'a of 
mtu vmuiMl-hslid iHRik Onalan. lf,Lb«r« la adlrec- 
loiy or list Of «uob d««lerB I sbould llko to obt*lii 
powoMlDci of OD«. W. A. BLAKKLY. CblMKV. Ul. 



U^ANTSD-Book* on the Mftgla Luit«<m. Will 
exehkOK^. ''liftw tti- Tarm Paja." hyCo«l*r 
and Hendarafiii : "Culturo i.if farm C'mjM." by 

I.SLKltATKIN-^ON, 4.1 WallaooBt., OrMK«.H. J. 



\irANTBD. -411 A wttlbr mui TWMd 1b wood aod 
\ V Iron workliiji, hdiv to work frutn speolflpallooa 
and plana. *u1i«ct ror ad laatructor Of lioya: hia bUB- 
loea* 10 Uav# i.'liAra<> <jf Hhoji* of whool, outMiie luid 
direct the work for fuirniL-ii and a(ad«Dlai »*lHr> la 
ill %\fiV) frt Huuutn inline loonlha). <tl A man 
Cblark prprorrod) to tc«i>h Ibc colorrd. lirm wurkln); 
atid luruluK. aubordlDati- to tlii# pr^oudtuit; sala-ry, 
t^Vil rSl .t man (wbKd] compiiUial )•> l^kr Rloiaoa 
ID «iiitiu*«ncik[ (»««littaij['-i jojBtli'jii;, but vrlili ili«> 
aliilll; til iirtTiirni aor of l.lic wi>rk tri<tiilrcd In auy 
ut Ibe 'jrdioar* vuftlueerlUK v^tunv* of yur uc1»*tiiJ- 
tioa; Mlarr from |1,00U to tl.BuU. A. U. BEALtS, 
HiUedf mlQe, 0*. 
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TANTED —Two or tbre* dlfloUiDt oompuCAra with 
. J gaoA kDOWladmcf apberie^l Trii;onota«ti7 And 
ready n» of locarttbiBa, for tviBporur «tapto;iu«ai 
in thiaono*atllw(]osM MidQeodetloSurvBjr, Ap- 

pU04aU •bonld funlah vvtdvnoe ot tbcir atti«sa fur 
tha work. Apply bj lattar to Um t!tipitrlDt«uilB«it, 
Cout atid U«o<lctlD t>urv«r, WaaliliiKtoD, P.C- 
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rAST&D.-Setenet. No. ITS, JtOr >. UM. aliH 
liiil*! and Titlp-pofn lo Vol. vH. Addroaa 
N. D. c. UodeiM, W* Broadvay. N*w Torti. 
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rANTBI>— A noaKlon In Ibe phlbuK^blcal dt 
' pedaffodc*! d^piUtniMit ot a ooti«ce or unl- 
■ ■•nity bj a jouds man (90> wbo baa fakd nva yearn' 

(iraetlcal cxpcrleaeo In i«actLlu. and vbo ksa doD« 
i>uf ^vaia* jKial-Kradual* worklD philiuophy, daf at- 
LDf hia ait«iiti'in dvruiit the laat two rvan Hp*- 
clkll; Ii> atiidf and orlgtual tninatltnttliin Id aolao. 
UBc iMjcbalagT aod Ita spplleMlotts Id cdQcatlon. 
AddTMa K. A., o»r«> .VrieHTf, tffi Droftdwar, N. T. 
t^llj. 



Exchanges. j 

[Preeofcb*r|c to all, if ofaallafactorjrsbaractar. 
Addrtu N. D. C. Hi>d<«^ S;* Braadway. New Vofkd 



• FinMbadapccknenaof •llcclcnof Veiaoat MMbklst 
Six: foulb Or ciyiUli Will U Kino uily for vatnablt 
MwciiBefia bccMiM ol the com o( poBshu^ GEO. W. 
PKHRV, Stair Grologi.l, Rulland, VlT^ 



ftt «scb«B|e«.— Tbrtc copiM of "Aanriraa Sme 
Pipcit Bearing on Suoda* Lmdaiion," it^i, 9s.fo,acw 
ard ufiuiad. lot 'Tbe Saliballi," I>t Hunon KiivibiVT. 
iB«d; "The S*t>tii[h," by A. A Phcipc, i>ti; '^MtMV 
«f Ihc Inuilutiuii iif the tuiblMlIt Day, tu tlkct 1^ 
AbuH*," ll* W. I,. Fiihif, itiit: " HilBioTOtt* riillw at 
Ihe LkW. ' by Iiriiiic Uluirne; « other wiNk* tiaiimiiii) 
lo tahir cl bookt EiLhmitnl. oa the ^untloa «( KgT tn i - 
menlal IctuUlion in icIcttBcc to rclifion. pCTiotudUoRv, 
ttc. It fflentd, I will tell "Americao Suu P»cni 
*nd buy allict lK>i>k> on ibe lubiect. WILUAIC AD- 
DISON BLAKELV, Chicago, III. 



Wnnlctl. in excbaajpi let ibe followia^ work*, say 
iiindard vorkt on Surgery ai^d oa DiiOOMi ot Childiwt: 
Wilton'*" ADictitanOniiOio1ogy,''ivoIk:Cau«»'~Wid» 
of the Nonhweti " aud '■ Bifd* of IIm Cofondo Valley." 
I vuk.: Minot't '' L^nd and Gome Blnlt of New Koi- 
land^' SunuelV " Out Northtrn and Easterw Binli;" all 
ihc Rcfona on ihe Blrdi of the PkiKc K. k. Sar*ev, 
bound IB * v»U., aic<«co»; and a CDOifilcIc kI oI the 
Kcpotu oj tbe AHcuwa Geotcvical Surve*. fitrwmrmvw 
editioM Md datM in oonaawwdinc. R. ElJ.SWOftTH 
CALL. Hifh School, Dea Hoiim, Iowa. 

Wantad to buv or cxchanee a copr of Holbrwk'* 
Noitb Aincricaa Herjicliiliin. Iit IdIid Vdwardi. iiwb. 
p}>iu<.l«lpfai>. itta. G. BAtJR, Ctwfc UuwiitT. 
WMtcciler, Maki. 



P:.! ulc or «Kcbaajre, LaConlv, "Ueoloev:" Qa. 
"Aoiiioair," • ToU ; Fouet, ''PInriiolody," Vnj, ejlr 
:>het'ard, Applct«e, Clitctt. aaa Stars, " tlheaiiatn;* 
JorJan, ''Manuiil o( Ve(tobTil« ;" *' IntetnailiHial SoW'l 
loii' l)irci:[n<y)'' Vol. L Jturtta!*/ .l/vi/Aa/acy.- Yu3r-\ 
tour, " Eiubiyolocy,'* • yoU.j uUv, '' Ttbraqpodt^ 

Stifnct, 18 raU.. uabDund. C T. McCUNTOO, 
Leiinjtlon, Ky. 



Foi i«I«.— A f^ m BW Camera: a rcry fil*e ualrnaeal, 
■rith leiu, boldart and in^aA. all aew[ >| co>l Ovcrt^a; 

Brice , $»j. £dw. I^ Hajrca, 6 A ihcai ure«c, Cambrid^. 
Iftw. 



To*Mlun|nWrl|hr*"Ic« Af* in NiKiti Aaimcs*^ 
and Lt Coair* "SAouMti □( Otdocy" (Cupynebi lUAA 
for "DarwiniMn," by A R-Wallai«,"0.«ir™ ol Sp«iafc.'' ' 
bv DMwin. "tieMenl «f Mu." by iJarsi*. ^Um'* 
Plac* in Naliirp," Huiby, "Meiiiaf K*oliilio<i ia Aai- 
nabk," by Ronaiiei. *'Pr«-Ad*»i(ei.'' by Wincholt. No 
hcKiki wanted niepi laieai nlliiuat, avi bookc in fvad 
condittoa. C 8. Browa. Jr., VaadcffaUt UaiTwnity. 
Naihvtlle, Trim. 



Tot Sile or Exchange lot booba B (Mmpiclc pnrate 

chcmiCBl laboratory ouiiu ladvta Ur>« B«ck«r b^ 
atioe (loos to ■■lom;), plBlimm dUho and craclHn, 
aaat* sMtais, tIaM-blowfaic w wawu. vtt. for tala to 
)ui(l Of whole. AW oconplele nla of Siitiimm'i famrmm/, 
iM.>-iMj '^~Ji bound); bBithkoniaa Rcporta. iSM-itti; 
V. S. C.U1I Survey. iG}4-iB&). Pull pardeaWa Id «a- 
•juirerv r. GAKlilNCR, JR., I'ontKt, Ceaa. 



TBRUAiev I a, 1 893. 
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waja. SH il (Ion also the works of Krieclricb MOller aud Wbitovy. 
Tbef« i» DO chiipipr in IsoguaRe-study which is not fruilfultj 
hlDU^ It CM- taUj tmtwl by the author: ihe cotnpoBtag of eram- 
mwB thf analytic compaiwl with the »;ntbetic F^'Btem, Uie variuos 
phaoeiic modM of rMordln; languages, the medley IsogDaRes, 
Uworj of roots, ibe le«ts of afltnity. Ihfi ptMsfbility ot composing 
BcJi'Dtiflc dktionaries, the analym n-hich ia iubcmit In dymologlc 
w i ftrch, H^noarmic dtctionariM, ecc. 

— Dr. Andrew D. While will open the Mnrrh Popular Sctewf 
Monthly with a chajHer 00 " A^lrtioomy '' in hix Warf«ro of Sci- 
ence aeiies. The slrenoofas exertions made by both the Oatholic 
and the Protmiant clergy to ■upprps<« the teachioKe of Coppmicus 
ami QalUeo an mm forth in thte article with rddIi Mrong evidence 
as to wimil of no d^ninl or tiliifiintf of roaponalbllity. " Tlic Or- 
gan" will bt- the ral'jpct of t)ie nrticli; in the American lodattrles 
aeries. The aiilhur. Mr. Daniel ttpiliane. dracribea flono of the 



noted inetraiuenu in Ihe Cntle) Slater*, ant thtjv» that Ameriivn 
OFKsn builders have made ftood n*e of the xroj'C for indlrlduaUly 
which their art altnws. The nrtirlo lit fully illii«tr*led. Uodar 
thetiile " S4>cial Statlnlies o'Citirs.'ttie Mttcli number will hAv« 
a |W|MY by Carroll D. Wright, codiparinf; the iiree ami popolatiim, 
am) theo<Mt of each de[iartinent of publir worlo. in Irfiy Htien of 
the United Slates. The c*MaptiriM>ii run iriv Item a-toiv prevailing 
opinions as to what lollies liari- IIm* in'^t rx\fn^i<if Eori-rnmeiit*. 
"The Cotton Industry of BniKil" wilMw dMcriop'l hv Jubn O. 
Brannc^r, formerly aMiMaut gi-ulu^i>t of the IJrazilian (feuloKieml 
Survey. Mr. Branner believps thai llie production and iiianorac- 
ture of cotli»i in Bmxi) is destined to inoieitse, but that the coun- 
try will not become a competitor of the Uniled States in thft indua- 
try. 

— " Darwin aftt-r Darwin," is the title of a boob that G«orBB 

J. Romanes is prvparini;. 



PitOPRiETABY. 



A^mc 



A most excellent and agree* 
ible tonic and appetizer. It 
nourishes and invigorates the 
tired brain and body, imparts re- 
newed energy and vitality, and 
enlivens the functions. 

th-. EpKaAiif Batkhah, Odorrille, N. J., 
••y»: 

' ' I bnv* uMtd it for nnrcrKl y(^a^s, not odIv 
in my practice, but in my own indivldnal 
aaM, and consider It under all circufDBtaneea 
aae ot the best nerve tonict that wu yumam. 
Tor menu] exbanstion or overwork it givea 
I«a«wed iri.r«in>rth nnd vigor to the entire 
ayvtem. 

DewrtptiT* pamphlet free. 

Rwirferd dMoilcitWarfci, Pt*<idtnM. R. I 



Beware of Subatitntea and Imitations. 

FACTION.— Be cure lh« w«r4 '^Hor*- 
fiord'B" la OB lb« label, All olbera are 
• pttrloMB. never •old in kulk. 



BOOKS, ETC. 



JUST PUBLISHED 

FOSSIL fiESINS. 

l^is book ia the rerolt of aii attempt to 
collect the scattered Doticw of fossil reeius. 
ezcltiEiTe of tboM 00 amber. The work is of 
interost also on account of descriptions |;ivf<n 
of the in*«ct« found amlwdded in tbeKe tong- 
preeerred exudations (ram early regiitation. 

By CLARENCE LOWN and HENRY BOOTH 

13". 81 

H. D. C. HODGES. 874 Broadway. M. Y. 

\l innntriaabvi^lBaii miaat Hithoiit >liii]} or cal- 

,\Li iiJsllon, ■ coiBBkls CaicB^'r foe ■»¥ neoU (latt 
U !b< Vaari lUltlMfadrfriMe. SangKlSio. 

"^ iiuau-nMul oo, « urinm noa, iniilL 



B 



ACK NUU flIi:R!i and complete Ktiol Icadias Mu- 
>nn». Xatfi frw '^H. MAli. EXCHANcl. 



A TEMPORARY BINDER 

for Sfieittt ii now rc&dy, and trill be msiled 
pontpsid uD receipt oi 75 cent^ 

BThii bindatiiiiroDC. dnrabif tod 
clrx*ni, hM (III ilde-tiilc. and il- 



ionn tkc o|>cniJ>c til ihc P^K*^ P*'' 
(nnly Il;tl. Any aumlxi can b* 
taken DLiI or rrpisicvd afithobl ilii* 
iiirhtaB 'il* otkan. and ih* fapvn 
llic Doi iBuiiIslaJ (or labioqacM 
B^noancnl b>«dlaa. FiWil in Ihu 
liinder, Seitm^t't* tXittft mancnwal 
(or rvfmaca. 
Teeiporary Undci* ii\_ lh« Mae 
«iHr»w dneTipti'in nai wiihoul ud« l(il«, m 
tmlA fii «ir papet Of poiodkal ai «rdi. 
D>ry i'K, vil\ b< nailed powpaid qk f«c*tp< of prio* m 
glren Wow. In utdcnnc, be lun taniTC ibe aune ol 
pa^r Ol p«nc4icjj and Myle vA binder. 



S la i> incha looc. clolk,$o.M:l«alfaer, to, So. 



N. D. C, HODGES, 8r4 Broadway. New York. 



MLSCELLANEOCS. 



ESTERBROOK'S 
STEEL PENS. 

Of SUPESWR AXD STASDAttn QOaLITY. 
Leading Nos.: 04B. U. 130, 135. 239. 333 

for Sair by all Xlallvtifrt. 

THE EtTEMIMI STEEL PER CI.. 

Worki Camden. K J. J6 Jolia nt . Npw t ark. 



([ .ipr.sl ANO BEST • 



6? PARK PLACE. N£W YORK 



PATENTS 

PorlSVKNTOKS Wi.Bi.f HOOK FREE Aildnu 
W. T.rilifpfalil. Atl.iiTOPy Bt Lav. Wa«lUD«li>D. DC. 



MINEHALUGY, 



Course of HiDeralogy for Tonn^ People. 

Conductrrd l);^(turrDB{iauiIrti(M>: mlnKTsIii 'od bOuk« 

tvmlstied. 

Cullection and book. '* Pint Ontd*," dim dollar; 
pestsca. a ctnta. Mod toe drvalsrs to 

QUSTAVB OUTTBNBBRO, 
Osairal Hlgb SckoeU Pltt«bBr Kii. Ps. 

OEM OPALS. .SSJTa'^TS^SbJi:^!^ 

prima: .*<tt..n.llJ0.n.M. This to a ran oopanaaltr to 
aoran a Qoann itj iJirap. IflB pp. MtD«ni) CaUluna 
llct. la cliK* »c._^9v m mirv t *' ■ oku UKkudmiaCo. 
lllftcrslacMa.S>aumiir<iadvn>', .\>w Y^rk rity. 

90 CRnSTO>-(t'« FItEE m% > pr«ntlnni 
wllh THR CHK.tT DIVIDR. 

Ttwav OemsliHirii *rv cut amd potttkea tvart; tm 
jnvtlrT muuaUny, and arn (ctrra ttow (■> a*L'Jb na* 
•abiwhtwr sendlDg •!. pneeot re«rt]r •abiwrtpUoB. 

Adilrraia THE <iKBAT DIVIDK, 
IS 16 ArBpabasNt., Denver, <'ol«. 



DO YOD INTEND TO BUILD? 



I 



■ «t»,^-s^ 



j^>^ 



irrou lUSnd toballd. It will D« s mlstaka not tossod ft>r«*ilBMnBLit LOW'VOST 
HOVTABK,** no« arranit<>d la ikre* TolumM. In Ihew j<m will flml pcr*|N>rU«« Tiaws, 
Ihmt pUus. dMMrlptlniM, aod niUnwua ft coat for 1(15 laalrful, nrw deatana Tcir 
liunaea. Tbpy slso gl* ■• prices for roiBplefv W<>iktac Ptn»i, 1>rtalla. ani! .Sii*<clII<>aiitiiM, 
irklcli "nablti ymi to bnlld wlitiAni delar*! mlslakca or qnarrrla «it)> vnur IidIM 
»r, and vbich aoy oiH> ran iiadrraiaad. Vu(. I o"iiiaiii* .U ri>)>)rri)tlitiK] dmiUns ul 
koiiBes, rostinc iHitafvv WOO anil IIMJJ. Vnl. II. oaotalna % DimyrUlitad d^fMa, tllCO lu 
|3C0n. T..I III r-iilalriA U .:.t;.jrlKti*'^ deatpM. tntUO to tntUiX Prico. br isaU, fl.OU 
pari), or f>3.llO ror thfart. 

*^4 OI.O:«IIAI. ■■OI~!«lt*t," a *oliains sfaowhic Parafiwilvas and Floor Plana of 
booeM arranitNl 1b thri iii.mitatitr atria of tiie Colonial Arsliltactar*. aUI bartof alt laodiini 
BTT*cunm«ntaruf ownitort. TriCF, kS.OO. 

"VlCTtjKIM<|l K IIOISWI P08 POHIMT AND SHOBB»i-Thls ab«« 
PsssfiaatiTCa and Floor Plana «f nrw de*l|pui for SMHtmer CoUaitea, wblrti ara ixibibbUi 
oMlvsaleM. aad ebeap. Prlrr 8 1 .OO, hj mall. 

N. D. C. HODGES, %U Broadway, New York 
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DRY GOODH. ETC. 



Real India Pongees, 

CORAHS, 

Unsnrpaswd for dttrability and wear. 

INDIA SILK SHIRTINGS 

Stripes and Checks, new coloring! and 
itylea 

RONGEANT, 
The New Summer Silk. 



aSwMuWtu cK^ \*)ib 61, 



NEW YORK. 



DRESS GOODS 

FOR SPRING. 

NEW CREPE WEAVES. 

Wa shall show this week attractive lines of 
M0W Spring Waollcns. which have Just been 
adiea to our Dress Goods stock. 

large importations of the New Crepe 
wMVM— over sixty varieties of this favorite 
ftkrie. 

An extra large assortneil of medium price 
#rws goods, in styles dlfflcult to oblafK 

Spealai attention is called to an extensive 
U»e of Indii Crepes (all silk*— 2,50C yards 
te be offered on Honday at 75 cents per 
yard : worth $ 1 .25. These goods arc woven 
In handsome colored Stripes lad are a lead- 
ing novelty. 

James McCrcery & Co. 

BROADWAY & I lib fiTRKET, 
NEW TURK. 



FINANCIAL. 



ffASTE 

Eiliriiiderf Sllh. 

BdOii Kt mu frtM tone ottMM IBM bOK. All 
Mid load eatonL. H*UI by omII mi r«Mttil <ii 



|eMt«UBcn^j|)IUW*i^<w^kja>»a««. LMwtatifl 



«B An Mwilbrwovh. oafj IOchiu. X Imittl. 
llimillli *mA amuBiM > U aew *tiB(l>H In 
lU DM* or «MBH l<> 

- AtamrMMU hpool 

way, ifftr t<A, OP asi lUrkM 

r diaaiAiHkMi|ddniva(i(IOIadti*liM«rM*edl tn 
Art KMAtwork w« WlU trad ■»• booh (r««. 



'snj 



ftm Uteftiod of Protecting Property 
from Lightning. 

The LigMning Dispeller. 

Price, $20 to S30.— According to size. 

Ttiit Talvnt Lij^litnioK Diapeller it a conduc- 
tor H{M-cially dpaiKueil todinipatethe eaergy 
nf a litfhtnin^ dioftaarj^, — to prereut it« 
ilijiiijf hnnii,— placiD^ sometbinc id Hb jjatb 
upon wfai<:h iu capacity for cauaing daniB^e 
inAf Ik- fxpendcd. 

Nu rnconlw] «»«» of lightniDK strokv ba» 
yet be«ii aiUid aminct the principio of tlis 
Dispeller. So for m knowo. tho diwipatfoii 
of m coflductor has invariably prot«ct*d nndar 
the conditiouK employed. 

Oorr«apoo<leacB Balicit^I. 



AGE N TS WA NTED 

The AoioricaD Ligblaiiig Protection Compon; 

United Bank.Building, Sioux City, Iowa. 



INVESTMENTS FOR NON-RESIDENTS. 

TAYLOR & GUNSTON 

Take TuU charia of proptny for ih« 

EASTERN INVESTOR. 
Citr, Town, and Suburban L-oti, 

Oifilan. Fruit. Hap anci Timber Lands, 

10°:. GnaraotMd od all iDTestnients. 

Houicarotaaleoo the^initalmcntplan, by which 
lb> purcbBkcr can obtain an Income lulfkclcnl to 
coverall pay men ti, inEludlastaxcv.lniuranec.tte. 

Informailon rfcardlr^s any particular paint in 
the State of Waihtniton iladly rurniahed upoa 
applicRtioB. Paraonal ait«ntioDKlr*& to all IcaA*. 
CorrctpBQdtnca aolicitcd. Rifcr. by p«rinii>ion, 
lo th« pRciflc National Baak, Tacoma, Waab.; 
Geo. H. Tlllty. Ek.. Becictary aad TrtaaurcT «( 
Ih* Southam Gxprca* Co., and Fradtrick C. Clark, 
of Clark, Chapin A Buahoell, Naw Vork. 

Address 504 California Bl'lc, Tacoma, Waafa. 

Eaatcra R«pre>«atBtlvc, 
H. F. TAVLOIt. 47 Lafayotle Place. N«w York. 



^~ WASHINGTON. D. C. 

A RARE OPPORTUNITY 
FOR AN INVESTMENT. 

Thti proparlir '■ ■ P'r' oINorlkaaal Wa«h- 
Ington, and la iKuxUd oppctlla th« lit* 
ractnllir purctil»() br BLlKop Hural lor 
(ha aracdon ol Iha na« 

Anr)«rican University 

en wfak-li fli ll,00».0»r) mil bv Fipeudmd lu 
rriwUnit i.iix^il. tiKllLliii,;i. It li liut Samlnao 
itriirfnimdii* Wblip lloaap. ai.i) loltoaMil 
oil oas of Uehliilitic ii-jliLtai In tna DLicnol of 
Cnlamlila. rriv ■(••rityn -li.' Uiu, BaiaLoot 
rrain ff44a to 0739. ooi^ntUi coab, baUace 
■ai, Sanafyaan. NObctivr or aafer Indue* 
DtMila ba'a ever been afrirr#.li>iir>-haacn ^.l 
DiakaapraBMtitoltivmtia.'iiI. vsIuh aim rati* 
MItr InaraMlag. WrSl'-l-'r r.M pirH.:Minn,rrt 
erplioOa lllaHni.(ad ius|i> uni f <iil liitiruiall'in. 

JOHN F. WAGOAMAN. 
TOO I4tm ST.. M.W.. WAaxincTON, O. 



TACOMA S?f!l° 



INVESTMENTS 



I <il AHANTKK IS |»«r tent |)^r annnm 
lu nil J at tli# aboil* <<ttlNL. t hai* niailn tr<"n 40 t» 
&0 I'er o««tt. per aaouin far boo rvaldrnta I alao 
niakp Drat inanaa<«s linpmrvd rf«l *q)MtA loana ou 
unfiiaationablo ac^urliiea fron 8 to :u p«r eaat. p«r 
annum B«l- Al»i> barv i-Ii<iIp« barnlaa Id ParHii 
■e|^llaT**>d iJNrden l.aBJU. CorreaipADii 
aiMO SvUeiM-il n^anlti'K WKuirrn Waablaul'ia All 
Isqtilrtca aoaanrMl priimpIlT', Addrtiiut 
A. C. SII'KBLIS Tacona, Washlnctan 



PUBLICATIONS. 



RACES AND PEOPLES. 

Bj DANIEL C. BRINTOK, M.D. 

"Tbo book lacood, tlkoniiuiUT lood. and wJU loa 
rrmain tbe beat acceadble NonMnfauj ntbu 
IcoorlaninJain."— rAfCHrtaNttii VnCon. 

''Wa atrtiagijr racoamond Dr. Brtnton'a 'Rara*' 
■udFaoplaa' to hitb baatDaen and acboian. Wo 
aiv not awori) of any outer racBOt vork on tii« 
aohiaca o( vbloh It tnms la tbe b«liah tanrmg*" 
— ^UioKc Qmarltrtp. 

"Hia book le an aiooUant one, aad va o*n baattUT 
rM?oinm«i>il it aa an latroduotorjr mannal at vihool- 
o«r."— JH* MonM. 

••A uanful oiul cvally InlvrPrtlns work, yhk-fa 4c- 
aarvMlo be vldc4r raad aod atudfed bota In Baiopr 
and Aaiarloa."— ^'i|A(»n iSd^.) Ueralit. 

"TUamnme la moat niiaulattitK. It la wrtUaa 
wltb aroat okanHiaa, ao ttutt ao^bodr can aMlar 
atauTand »blt« la aun* vara-iierforca. auporftdaL 
arana Tor* v«U Uis ooa^Iata Hald of huaunitj.''- 
J^sft'cw \aTkTimt». 

'•T\i. Brintuc inroBta hIa ndenllflc tlluitratlooM aod 
R]na«un>ni(Dt* vitb an ladaacrlbable cbarm of aar 
ration, mi Uiat 'Haoaa and PoopUa.' xoviidlj a rao- 
ord of dlaoannd faola. ia la raaUtj a alroaaaUB- 
tilaiit lo tlM lnn«lBation."-Pblladrlptila l^bUc 

"l7i« vork ta ladlapwnaaMato tba atadaat vlu)i»- 
qultM an lnt«'lUcatit Bnldi to » «nne of eUiaa- 
icraptiio w«»AiDg. —Pkiladrtphia Ttm^a, , 

l*rli-e. pfMtpnId, •I.T5. I 



THE MODERN MALADY; or, Siif-, 
ferers from * Nenes.' 

An introduction to public couai<leratioB,| 
from a nuo-niadical |wtnt of view, of a ca^ 
dition of ill-hc-alth which is incr««amgl] 
prAvalL-nt in all rankn of aociaty. In th 
Riwi part of tlii« work tliv author dwella e 
thf errors ia our mcKlc al treating NearM 
tihenia, consequput on the vriOe ifrnoranea I 
thci sobjaet which still prevail*; iu ihv aoL 
ond part, attontion ia drawn to the princjd 
rAUam of tb« malady. Tb« all«^ry fonalt 
tho Iniroduction to fart I. givac a uriaf hi 
ivry of DcrvouF czfaaastioQ and tbe modes 
tmatmont which hnva ot various times be 
LbiMielit auttabln to thia moat painful and tr 
iuK liiMaao. 

By CYRIU BENNETT. 

12", 184 pp.. $1.50. 



H. D. C. BODGES , 874B roa dny. HwToi 
UANDBOOK OP METEOROLOGICAL TABU 

Bt Asbt. Pbof. H. a. HazsK. 
137 pp. 8°. 

Profaaaor Waldo saya : " I heartily rweofof _ 
mdUil tbeot to all workera in motworoloi S 
and do not seo how any of oar Aju«H< ^ 
m(<t«orolo^ne can afford to be without a 
copy.'* 

rrofaaaor Symona of London says : * ' Thej 
ar« BBqavvtiouably valuable belpe, wlilt^ 
must be kept luindy, and rnplaood wbes 
worn out. ' ' 



PHer, poetpniflr $t. 



AODRMs N. D. C. HODGES, 

B74 Hroadwar, N»w Kork. 



OFWHATUSEISTHATPLANT?. 

Yoa can find the oniwer in fl 

SMITH'S" IHOTIONARY OF 
BGONOMIC PLANTS.*' 

S«at poauid on receipt of (3.60. Pubtufa- 
er'B price, |3.fi0. 

SCIENCE BOOK AGENCY, 

S14 Braadwar, Haw ir«rk. 



SCIENCE 



NEW YORK, FEHRtJARY 19. 1?»2. 



NOTICE OF NEW GIGANTIC FOSSILS. 

Wltile an n cnllecting trip tbr past summer io the Bad 
Lands of north western Nebraska and soutb wettern Sotitb 
Dakota my attention was called by Hr. Charles E. Holnim 



■\ 



%r- 



- **•, 
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tion, and a \krfiv oblt()tie)y aMvndinif one. The ltill<r, ai 
shown hy all ibal have been dug out, at leant, aeema tu curve 
upward eraduallr. and alliaiabely reach the surfuce. 

The great '* ooderground " stem of tny own itpecimen 
(Tie. S) was Tullowed froni Ibe tvall of a boihII bulte somu 
ten feet straight into in iotcrior, and then thft work of lor- 
tber excaTatioff in rook so very soft and cnimbliug, yel so 
peculiarly difficult to work, had to be abaDdoned. In tho 
two remaiuing forms especially noted, one gigantic, the other 
small, the coil bad the form aiiJ pitch of lb» conimon open 
corkscrew (see Fig. S). 

Tliey covered an area of wvenil fK|iiare miles, where I juw 
large Dumbers of tbem. all standing in the incompletely 
lithilt^ ftandstone as erect as so loauy Utanic hop polf« wilb 
so many titanic vines ooiled upon them. T estiiimlt-d that 
many could not be Ices than thirty or more feet in height; at 
any rale, we frequently saw in the vertical walls of small 
cai\ona or draws Bfteen feet of exposed corkscrews, while an 
unknown amount had hrvn wetitliereil from the lop, and an 
indel^Dite amount was stilt buried in the rocks beluw. Tbeii, 
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TtO- X- —VmHi'* Ccakmetmm In Um eoUMdon of C L Itolnim. nrawo fron 
nalnra. 

Tale, *84) to some gigantic fossils abounding in the extreme 
i)ortlfVrca(«ni corner of Nebraska. At that time 1 eecurvd 

le large Hpccimen, and noted and sketched several olhpr 
IS, intending to return later and complete the work iu 
that highly interesting field. 

These foasUe seem altuifuther so remarkable and of such 
imposing sise and peculiarity of form, that I have felt great 
faeoitiuicy Id offering any nuirgestions as to what they are or 
in deMribing them at alt; and what I now venture to publish 
is proposed tentatively, till 1 can return to this same spot 
and comptel4> the work cut abort last fleaaon. Not Iuh than 
two genera and three species of the family were noted, and, 
becauH of their ximilarity to immense cork«crewii, we dubbed 
tbem ''Devil's Corkscrews," and I offer fur them the |irD- 
visioonl Dam« Daimonelijr. At least two gigantic and ons 
small species wereolMerved. They are almost math<>matKalIy 
exact and regular in form, and suggest a great three inch 
vine coiled with strict uniformity of pitch about a four or 
five-inch pole. However, the vine and pole, as the cut will 
abon, are just as much one as are the thread und screw wbicb 
they BO strikinply resemble. At the bottom of nil Is a trans- 
rerae piece, iudetiEiitely long, and about ^en inches in diame- 
ter, rendering this appearance of the whole like that of the 
veritable corkscrew (See Fig. 1). 

Juflt what this great "rizome" is, remains to be learned. 
Iu the mean time, sulllce it to say, that, as far as observed, 
.oodusIs invariably of a small obliquity deaceui^'n^ iM>r- 
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Fio 2. — AakMctiof D«itrRCo(karr*w(1>i mj owa oattMUon) ■• U appswMd 
wMo DM&rly du-uulof UiarorUoal bank. Top arodad kw«f . nol|lii 
about fl«« (o six t«M. 

again, I dug out the basal portion of ooe specimen fully 
thiKy feet lielow the surfooe, where the tip-ends of others 
were exposed. These strange forms seem to be oasts, do 
structure being visible to tite eye, or under the gloss. Tba 
gray matrix readily weathers away from tlie specimen, wbiob 
on fracture shows a spongy, friable, white wall, surrounding 
a core or matrix; though of chalky appearance, the wall Is 
strictly silicious. 
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While remiodiog one forcibly of some monstrous Tossil 
bryoeoan, it fieems improbable that it is such, ooitber is it a 
pluut, uor a inoUusU. aa I believe. Possibly it is the C4we of 
some ancient (vnroi. I have shown the specimen U> eaal^m 
as well as weslero (reolo^ts and botanisls, besides sending 
drawings and d^criptions of it to others, who pronounce 
it entirely nt^w to tbein. As far as my own experioucc goes, 
I have neiUi^r »t>vn anytliini; of the Wind in any of nnr large 
eB8t«ro museums nor bav« 9e«a anything published relating 
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Fn. I. — Dlacmm cl anoUiH form ol t>e*trB Corkaar«w, u nketdbed In me 
a«l4. 

to it> and 1 feel reasonable conQdeooe in offenng a notice of 
what [ belitivo to be a new palconlological 8])ecimen, truftt- 
iug that, if QOthtug more, it may elicit information on tb« 
matter from anyone who faas it to offer. 

Ibwin H. Barbour. 



CONFIR-MAXrON OF THE DISCM)VTCRY OF THE IN- 
FLUENZA BACILLUS. 

To Dr. Ffciffer of Berlin is due the discovery of the influ- 
enza bacillus. Dr. KitAAAto ban cutttvaled il to tbc 6fth 
generation, Koch has shown, in an article not yet published, 
how pure culture* of tubercle biicilli can be obtained directly 
from the spntnm. Kitasaln has succeeded in employiug the 
same method with the iufluvoza bacilli. According to him, 
the single colooies are so uncommonly small that they can 
be easily overlooked, so that former iuTeetigators may have 
failed to see them. The coloniM do uoi flow together as in 
other kinds of bacteria, but always remain aeparatvd; this is 
ao characteristic that the influenxa bacilli can he (liHtingiiisbed 
from all other bacteria with certainty. 

The same bacilli have been found in the blood of influenza 
patients by Dr. Canon. Dr. Koch ban compared these vrilb 
tite inicro-organiam:3 discovered by Pfeiffcr, and pronounces 
them identical. 

And now Dr. Canon has gone still further,' and has suc- 
ceeded in cultivating the inOucuza bacillus from the blood 
of pBtienis attacked with the disease. The cultivation is 
especially dttticult since ihe bacilli in the blood-drops an 
very few in number, and the colonies, on accouol of tbelr 
SoeniMi, are concealed through the coagulated blood. The 
blood therefore was not iaoculuted in tubes upon glycerin or 
^tig»r-agar, but in the Petrian " Schalen." A great quantity 
raa employed. By this method there was not only a greater 
probability of preeerving colonien, but also the poasibility of 
eventually seeking oat the colonies with the microflcove. 

Thr Mood is InkeM in the following nisnner- a. lliiger-tip 
iscieunsed with sublimate, alcohol, and elher in the usual 
■ D«uUeiH Hvl. WochOUMiUtiri, Jan. tl, ISM. 



way; then with a red bol noodle the (Infer is pierced; aa 

assistant presses the blood out of the opening in drops, being 

careful that they remain globular in form: fn^m eiebl to 

twelve drops are planed upon the Pelrian "Schale," and 

they are heated in a lemperature of ST° C. The colooiea 

show a slight devetopmeot after twenly>four hours; in forty- 

eight boura they are distinctly seen. They are like tboee 

cultivated by Pfeiffer from sputum of influenza patienla In" 

Uie cultures from the blood the colonics often lie close upon 

one another. The pure cultures from these colonies bare 

the same appearance as those Kitasalo has described. 

Dr. Canon cultivated influeusa bacilli from the blood of sii 

patients, and in all the bacilli in the blood praparation were 

few ill number und separated. And tbiis it appears that in 

thotte cases where the bedllus is wholly separated in tbe 

blooil preparation, a sure diagnosis of influenza is given. 

A. JticDuSAL©. 
GMrgetOwn' llodlcal Scbool. WMklaittoa. IkC. 
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NOTES AND SEWS- 




Thb UnirptBily of E<lJnburgh in June, 18IH, conferred 

Profewor SinKm Newcomh the booonuy deitree of doctor of lairt 
(in abtentia). ProfeMor Newcomb was also elected, in June, 
18S1, nn honomry member of tbe Royal Institotion of Ureat Brit- 
ain. 

— At a meeting of the truflt*^^ of Johns Uopklns Unlrenl^, 
Dec. IS. 189], il was detcnnined to proceed to construct an aca- 
demic hall on the prop^.-rty belonging to the untrcfKlty. at the cor- 
ner of Monument and Garden Streets, running har-k to Little Ross 
Street. The tru^ees are enabled to take this important alep by 
tlif gift of ihe Inle John W. McCoy, who made tbe university hi« 
reKiduarr legatee. SiiHicient funds have Ixfen reccivwl from bis 
estate for (he erection of a building whicli will furnish rooms for 
the claseoti In lani;uH)t<.i4. history, and philosophy, with Bpac« for 
tbe pn.iH.>nt rL-quireiiicnt" of the iilirar>'. and an «seembIy>room 
wbieh will huEd uver &ix hundred penous. Tbe trustees voted 
that Ihe building should be hnown. in honor of t)ie muui(iu>nt 
donor, afi McCoy Hall. Tbe piece of Krouud on which tbe new 
lull is to lie conatructed ia lOOx 1S5 feet, und tg now taken op 
with re^idenfes used for purposes of the university. Heasra. 
Baldwin and Pennington hare been seterted to draw up the plans 
for thv building. 

— On 12th of tilay. IHDO, wlillo making a profcsslooal call in the 
outskirts of the town, B. H. Hartwell. M.D.. of A?er, Maas., was 
Miimnioned int'> the adjacent woods by a mCMenger, wbo slated 
tliut her mother \va» " bamed alive." In a paper re«d before (lie 
MowncliuM^iH Mi^tot>-L(tgal Society, and publUhed in the Bosfoa 
Meilioit anil S'lryimt Journal. Dr. HiirlM-ell unym "Hastily 
drivint; to Ihv plncu indicxled (about forty nxlN ittdtanl) a haman 
body was found in tbe actual stale of cnnlbmratiun. Tbe Ijody 
was face donowaid : the face. arm°, upper part of tbe chest, and 
left knee only t^)UL'binK the Ri'ouud; the reet of the body was 
raisi-d and held from the ground by the rigidity of tbe muscle* of 
the putle. It wa-i buniiue at ihe shoulder, tmtb sides of tbe ab- 
domen, and both \vf^. The flames reuctu-d from twelve lo fifteen 
inches above the level of tbc body. The clothing was ncArly all 
consumed. Ab I reached the spot the Iwnes of tbe right leg brofco 
witli an audible snap, allowing the foot to bang by the tendons 
and muscles of one side, those of the oihfr side having burned 
comjiletely off. Standing my drivn- for water and amjslanoe, I 
coold only watch Ihe curious and nbhorrcnt spM^tacle, till a com- 
mon Hpadinf: fork wsn found with which tbe fire was put out b( 
throwing earlh upon it. The flesh wa>i hurneil from tbe right 
shoulder. cxpo»inK the j'>int from the nlidomen, allowing tbe in 
tvttincs to protrude, and more or lese from iKttb legs, Tbc leg 
Iwtiee were piu-lially calcined. Tbi- eloibiiiK uuburned consisted 
of ports of a ciilicti dre&s, cotton tcsI. woollen i^kirt, and thick, 
red, woollen undergarment. Tbe subject of ibe accident waa n 
woman, forty-nine \eara nf Cige, abmit five feet five inches in 
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iK-'frhl. anil n rlghjng' not fnr from otu huDdred and forty pouiKls: 
of BctiT4^ hahiU ftnd nerrom t^mp^ramoats A wife and mother, 
•be was atricilj a temperate ppison. acciii>ton]ed ihrougb life to 
ird work, one «bo, in addition to )ier hooaehold duUea, went 
^nh'ttif^ and cleaninK. b'sndea douu; a ^:ood ^ttare nf the work in 
laTK« garden. On the ratal Hft«rnooa tbe had — as tlw plaoa 
showed — bet^ clearing n lot uf wtumpn and niotit, and had set Rre 
to a pile of root!, fnin) wbk-h it had oommunicate*! tohercloihrDg, 
or it bad apread into the woodianJ and had ^iH tire to tbe clothing 
durint; Iter endesTOfn to »top it. Tlie Ixtdy lay about two rods 
from the burniog pile. Ai* |>roo[ that the fle^h burued of itself, 
BDd Dnthinj^ but tbi> dotbitiK »«i It atiro, it may bf iitaled ilmt the 
■octdent orctirrpd aftiT a rnin; that the fir«> merely Hkimiueil over 
the surface o( tl»e ground, out Inirning tbrongb the leaves; that 
tberp was nollilOK but charred leaves uoder the body; tliat her 
fltraw hat wblrli tar aeveral feet distant was aimply ecorched; 
tiialthe wooden handle of the spade was only blackened. The 
abore caw 13 inlJ'feAtine in wverul pnrticuhn. It i^ the flrat re> 
corded cue in which a human hotly ha« bren found burning (that 
la, anpporting combustion) by Ihc medical atteodnut. It diffen 
from nearly all of Ibe recorded cases, in that it occurrad in a per- 
aoo in middle life, not very fat, and not addtrtwl to th») uae of 
Dt It it tiiti.-n'>titi|; in it medico-IeKal eenve. It provm that 
IndercertatD conditions ^conilttions that exist in the body iiself 
— Ibe humaii body will bam. We have abuadant proof in tbe 
tnauy recorded case* of so called sp-jDianeoQs combustion (seventy- 
Ibne are chronicled in medical litemttire) that tbe body baa been 
more or tess coropleiely destroyed by fiip, under circumstancea 
that abow (bat it will support combustion, and this baa given riac 
p> the belief in the spoutaneoutt origin of the tire.'' 

— A gentli-'maQ in Sew York l)a« recently t^^ted th» re«uU of 
prc w rrinj; a turkey in a refrigenitor for ten y««r«, mys I be Boston 
MtiiioU and Surgical Journal. This time having e^apaed, the 
fowl was removed from the refrigprator, and after being properly 
Oooked teat eaten by a party of gentlemeo. While putrefactive 
cbaagea «(«m to Iiave been cutiri-ly absent it was found thai the 
meat was practiciilly taatvleav. 

— Tbe annual gviwtal meeting of tbe Royal Heteorotogical So- 
ciely wa« held on Jan. 27. Owing to the abeenco of the prenident. 
Mr. Baldwin lAtharo, through an attack of infltKnea, h\s addrvss 
on "Evaporation and Condon&ation'* was ivad by the secretary. 
Tbe qnemioo of cvnporntion is of Si< great Importanoe as the study 
of Ifete precipitation of water on the face of the eartb. as the 
availablfi water supplies of tbe country entirely d^p^nd ufton Ibe 
drSenKDoea Itetween these two aelfi of obttervatimiH. The eartb re- 
ceives oMMtiture by meana of rain, dew, hoar*fru«t, and by direct 
_C)>nde»Matiuu. U lows it« moiHlurv very ispidly by evaporation, 
Itbough eva]>anllOQ mainly depende upon the difference between 
tbe tennoaal forc« of vapor due to tbe lemperatuie of tbe evapo> 
rating stirfaL-e and the tenstonal force of tbe vapor already in the 
Btroo>phere, yet it is largely iDflueoced by the movement of tbe air 
and by its dryness, or the difTerenoe between tbe dew-point aud 
tbe noiual air temperature. Evaporation goe« on at night so long 
aa the water surface Id warmer tb»n tbe dew-point. With sra- 
^walLT tbe ef aporaiiou is about 44 per cent leas thnn wiTh min- 
llcr, while with water mtnrated with common salt (he <-vn[>ora- 
tiun is li per n'nt less than with rain-water. In hi» '>xperimenta 
iir. Latham ui^ed on evaporating gatige made of copper, one loot 
in diameter, and <:ontiiinni2 one font in depth of water, which was 
Ooaied by means of a hollow copper ring placed aix.inche« diftaot 
from tbe body nf the eiariorator and attached (o it by four radisi 
^arm*. Tbl* form of evaporalor was found extremely ooQvenieot 
fn carrying 00 all evaporation experinients; ft wae floated In a tank 
Dur feet in diameter, containing thirty Indies depth of water. 
>nrinB the period of thirteen years, from January. 1879. to De- 
vmber, IBftl. this evaporator lios never once bMO out of order or 
interfered with in tlw slightest degree bj fruet. Ei[)eri- 
DVOli weie mode with sumu 3 inch evaporators as h> the effect of 
it on tbe amount of evaporation, one being painted white, an- 
ker black, and Ihe reeuHi gi^eo by these gaoEtea were compared 
{th a copper gauge ezpoeed under similar conditions. This com- 
arlsoti waa the meorm of showing that tbe greauet errors in 



evaporating gauges arise from the capillarity of llie wal*:r riti*ug 
on the Bides of tbe gauge and thus inordinately locreoaing tbe 
amount of evaporation. Conaequently a small gauge having ■ 
larger amount, in proportion, nf aide area tbau a larger gauge, 
gives a very much greater amount of evaporation. The rrsulla 
from the floating evaporator, oni> foot in dian]«>t^r, show that Ibv 1 
average amount of water evaporated annually during 1879-41 watf j 
19.948 inches. It was found, however, that, as a rule, during tbdj 
period from October to March, there were certain occesiona wl 
condensation waa meaaured. Tbe amount of the«p condetwatlooal 
in thirteen years averageil .M8 of an inch per annum ThoS-iitch 
evaporating gauge, freely exposed to atmospheric intliipnree, gave 
during the aame period ()H79-9I) an average annual depth of 
evaporation cquil to 86. ItJS inches. The average annual evBponw>| 
tlon during tbe three years 1S79-81 from Ibe 5-fnch copper gal 
fttending in water was 97.90 iticbM, from one painted black, 2S.VTJ 
inches, and from another painted white, 21.74 inches, wbilat 
gauge of the haute dintensions, freely exposed in the atm(«phere^ 
gav« in tbe same fierJiid 84.90 inch««, and the l-foot fltttiing erap>' 
orator, 1H.40 incites. The S-incb copper gauge gnve n largsr^ 
amount of evaporation than the gauRe painteil b'ack. Mr. 
Latham next describe*! some percolation experiments which wen 
carried out by Mr. C. Ureavee at Old Ford, by Messrs. Dicknuooj 
and Evaus at Uemel Uempelead, and by Sir J, U. Lawes and Dti ' 
GiltKrl at Rothanuited. He then detailed the results of bis own 
ezpL-rimenta, and alao the gaugings of tbe underground waters la 
tbe drainage arena of tbe rivers Wandio and QTavei>ey, He for- 
tlier stated that in the courae of his obttcrvutiMis on tbe flow of 
tinderground water be had ofaaervcd that at certain particular 
woAonit of the year it was posait>le to iiMlicate tbe direction and^ 
vnlumv of the flow of underground streams, even when tbey war«| 
at a i^nsidrrable depth, owing to tbe formation of peculiar Un«a 
of fog. Dr. C. Theodore Williams was elected president tor the 
ensuing year. 

— Tbe BrittMh Mtdieat Joumat. in commeatliig on tbe death of 
a Iwy who died from drinking but tea without milk, eaya thai tbe 
tea had lieen left In the oven for some lime, to that it had becxuM 
a strong decoction of tannin. In being drunk without milk, tha] 
tannin was not brought into a relatively barmleaa albumic 
tannate. It is on account of this method of making tea that It to] 
so injurious to digestion. Neither the Chinew nor the Japoncee, < 
who know how to make tea, u^e milk with it; but with lliem the^ 
hot water i»i poured on and off the leaves at lattle. and it is dnink 
OS soon aa it become* a pale straw color. Ho peofile in tbe world 
drink so much tea as the Japune»e, yet in Japan it is nwir injuri- 
ous to tbe digestion, as by their method of preparation the tannin 
is not extracted from the leavee. 

— Th^re will shortly be opened, proibaUy early In March. In tbe J 
Hui^enm or Archmoloicy of the Univetalty of Pennsylvania, a loaa) 
c<:illectlon of objects used in religious oert<uK>oi«a. including chaiana 
and in|^4<-ments UMd in divination. Tbe tnsia of the exhibilton ii 
the collection of oriental idol.*! of the Board of Foreign Missions of 
ttw Presbyterian Church in the United ^«tAtes, comprising nbjecta 
Mfoi home liy foreign miaaionanca tbroDgh a period of sixty yeara.- 
Tbey include a wriee of Indian brass and marMe idota, and ft 
representative colkctlon of Chinese deities and ancestral tablets. 
There are abo a number of African idols from the well-known 
missionary station on ttte Gaboon River. This collection is sup- 
plemented by numerous loans from private collectiooa and objects 
from different sections of the museum. A cxtalogoe ia in oouraaj 
of preparation wbicb will contain skelcbue uf tbe grvot reljgionf 
of tho world by Mta. Cornelius Stevenson, Dr. Daulel O. Brioton, 
Or. Morris Jastrow, and otbere. Ancient E^ypt, India. Burma, 
China. Thibet, Japan, AlwriginaJ America, Polynesia, and Equa- 
torial Africa will \n} repreeeated by afqsn^riateqiecimens, which 
are now being arranged and catalogaed. 

— At tbe opening sesaion of the aorenty-first meetlog of tba 
American tnatltute of Mining Engineers at the Johns BopUsBj 
University, Baltimore. Ud., on Tuesday evening, Feb. 10, Muf 
George F. Kunx road a paper on the mining of gems and minanlf] 
In the 0ral Mountains, illustrating bis remorkit with lantern slidaKj 
made by himself on bis trip last stnomer. 
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— Tlie following exponnifnt f* t«port#(l in balletln No. IS at 
the OM>rgtii i'x|iHnni4-nt »iHtiun: Thi' <»bjt¥t of tlii< fX|^«*niii(>nt 
was to ilFU.-miini' tho effrct of np])lyin.c vMrj-iniji;qnantitiini of mch 
of the tbn« eleiDfntK — nitrogFO, pho«phnno aciH, ami pot>i"h. 
The wjctioD (■eledH comprUed one ncre of wry poor, t{niT(>lly 
•0)1. uiMlfrlaid b; a fellon* pebbly claj-, inclining to |>ipe clsy. 
Tbe onKiDsl erowtli wwi ecrubby post oak, red and yellow oak, 
and tlie sod is piobabty the poorest on Itie furm It was in cotd 
in 18M. ft-ttilLu-d ut llu; rate ptrrucrvof 1 6n pounds of supi'r-pho*- 
phat*. 170 pounds uf (.■ottun eeeJ lui^. uod 80 puunUe uf uiuriutv 
of poUi'h. Tbe j ield wae J8 bushels of corn. The land waa wdl 
broken. April ft, with ft one-horse turn-plow, and harrowed amooth. 
April 14 it wan Inid off into Hfly-two towr, rimnlnf; onM ami west, 
and rour f(«t wido, u^ing a longr cooler, follow^ by a «hovel. 
Tbe ftM'tioii waa th«n diridf^d In th« middlo. across the rowa, and 
grouped tnio plots of three rowA each, cxteDdinjt bnlf acrow the 
acre, from the west to tbe middle line, and rrnm the middle line 
to the fttft aide. The plots were numliered from 1 lo 17, com- 
meDCing on the north aide of the went half and fxtenilJng bo thn 
aoulli tiide; then from 18 to 84, conlinuinK from the south tiide uf 
tbe e«4t hair to the north side. Tbe normal or Btandard formula 
wns : V>9 pounds super phoephate, 19,4 pounde of luuriale oT pot- 
ash, and 32.4 pounds of nitrate of soda. This foruiula was ap- 
plied 10 plots I. 10, 18, and 37. On the next tmcvecdinif plots 2, 
11, l&. nnJ 38, the pota»h was doubled, ihe other fri|irt-dii-nln re- 
tnalnin); the «ume. In the nuxt «iTiet>, plot« 3, 13, 30 and 89, ib<^j 
nitrogen was doubled, the others remaining normal. In the 
founh aeries, ploi«4. 1^. 21, and 30, iMith tlte poiaah and the ni- 
trogen were donlded, pliwphoric acid remaitiing m>rmaL In the 
Gftb ti'tien the pbottphoric acid and poliwh were doubled, nilmgen 
remaining nnrmal; und tn on Ihroogh to the eighth series. Plols 
9 and 96, nbutting each other, contained four row* each, and 
were not fertilized. Hy th'n srransement of the ploia iue- 
qualities in the character nod productlveoes* of the diiroreut pur- 
ttom of the acre were approximately adjusted or rurrecLe^t. In 
the taWe following the revuits art' gi^'en, the j ield in the casi; of 
tile unfertilized plol^ l>eif>i; ibe aveiage of two plula, and In ortty 
tAhtr case beini; that of four plots. 
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— Dudi, like llie [ioor, wv have alwuys with us. nor has Hygeia 
with ber nen-««l linioius yet aaoceeded in l>ani«hing it. Yet there 
'» abuwtiint evidence to show that a dusty btreiL cuntairu) more 
lurkioi^ IMtenlialiliefl of mji^chief than a jungle pe<opli<d with the 
faun^est wild bcasta. To ihe rMearches c.f Mi(|uel and otbem 
can now he added, uya (he Brittah Mcflical Journal, tlie re«ulta 
of an elaborate iareatigalion by Dr. Knigi Maiifredi of the com- 
position of . Ibe dust of the ^IreelN of Naples. The number of 
nilcrobea of all kinds founit in it xnioonted on the average to 
76l,fi21.000 per gramme. R*fm«rkuble difference* in the propor- 
tion of mJi^ro- organ iiimg were, however, oi>^rved in the du»t frt)m 
different qoarten of tbe city. Thoa. in the streels lea<t exposed 
lo (M>aumi nation, that is to ray, where there was the least traffic 
and where the hygienic cimditions were most catisfacti'ry. the 
average number of micr>ibe4 in ttw dtut waaonljr 10,000.000 per 
gramme. On the other hand, in the biuieet thorough fares, the 



average rose to l.OOO.OOO.OOO, and fn aoou of tbe dirtiest lU reels to 
the enormotiA figure of 5,000.000,000 per gramme, to liii'i " i^nd- 
les-4 ocpan " of infinilesimal life, (hen' wkh a large numtwr of 
fwthouenic iWKaaidmH, and tl>e unhenltbiness of tbe mrert or 
ijuurler wiut dirt>cily proportional to the ntimber of miorolies io 
tbe du»t. Dr, Maiifredi carerully tested tbe infective power of tbe 
dust, and obtained positive mults in 78 per cent of bia experl* 
me□t<^ Of forty two cssev in wbicb be com'uunicuted dif««se to 
guioea-piga by inocuhiting tbeiu with Ni-apolilau du>t. he foDnd 
the microbe of put in eight, tbe bacillux uf nialignuut UHlcina in 
four, the tiaciling of tetauua in two. thi- tactlluH of tuU-rvuloaia 
in three, not to menliou ee\-cral otiier microscopic /era natmrxr 
po»9e«>iug the power of indudag fabul sepiicwmia in the nnfarto- 
nate giiiiit'«-piw» o" which they were tried. The moral fioJotfd 
hy these <)H(<auruging facts in that our .cGaliles should take the 
Dutch houEcwife for their example, aiMl wage rvlentle«* war 
against dust and dirt of every kind. 

— Praseenor 'William Ouy Pvck of Columbia College died sud- 
denly in Qreenwfch. Conn., on Feb. 7. aged 73 yeara. He pub- 
linhed, in 1658. " The Elcmenta of Mechanics." in 1000. an edition 
of Onn<it*8 " Physics," and was joint editor with t'liarleit Davin 
of the " Maltiematical Dictionary and Cyciofiedia uf tlie Alalhemall- 
cal Bcienoes." Ue wrote sereral other 1e>t-lx>ok« in inai hetuatica» 

— Tbe Institute of Jamaica tuis begun Ibr ["■-■ue of sjieciBl pub- 
lJ(!ation«. The Sr»t. the ■' Rainfall Atlns of Jamaica," cunlaiu-o thir- 
1«>n colored mapa Khowing tbe average rainfall in each iijontb and 
during tbe year, with explanatory text. The map* arK \n-^ 
Qpvn otwervatious made itt 153 slatioos froui about the year Iti70 
to Ihe end of the year 1889. Tbe available sialiona are irregalarly 
di»(tihulcd, being for the uiOTt part Bugar estate" and catlte- pew. 
and in con«r()ucDce of this irregularity theis<land ha^ been divided 
into four rainfall diviatons. The norlb-enstpm division has Ibe 
largest rainfall, then cunum the west central, next ibe northern, 
and lastly tbeeoutbem. The annual diatrihution of the rainraU 
varies from 30 lo .1R inches in a few places to over 100 iDch#« in 
the norl h-e.i»teni divittion, Thi* fmt<8t fall is tn Octoher, and 
the loA^t in February. The drleat atnticma are on the tmrtb>ea«lern 
and couth -eastern i^borea. Tbe mapa ahow the di-tri'»ution and 
average amount of rainfall very clearly t'V ditTcreiit tints, and 
cannot fail to be of t>oth »ck>nliflc and pra<:lical utility. Tbe work 
has been prepared, according to jVdIitre, by Maxwell Hail, Un 
govern men I mt-twirologi*!. 

— Tlie Equatorial curroDl of the PaciHc Ocean, ttrikiog agahM 
the Philippines and the ittlanda lying to tbe south of titat group, 
dividcB into two branches (The SeoUith Qeoffraphical Magatine. 
February, l80i!t. one of which turns southwards to Ibe coast of 
.Auitratin, white Ihe other, under the name of Kttro Sbiwo, or 
Black Stream. Hown p.-ut the Lia-Kiu Islands and ilie cnta.^ of 
Japan. Ciiming from the warmer equatorial regions, its watna 
have a higher teinperntiire than that of tbe m^ thioufjli u hicb it 
pawca. and hence its limits may be deleioiined by otwercatknw oC 
tem(>eraturp. lis breadth and velocity are gt«atly modiUed both 
by tite monsoons of the Chineae 8ea and hf th<< storms of Ihe Pa- 
cific In fair weather the Kuro Shi wo flows in an aimosl ttralgfat 
line from the Van Diemen Straits to Uock Island, touching 
Oshima on its way. In winter it often lies con^idfrabiy la tbe 
south of this limit, but tbe line froiu 0»hlma to Rock Ulani 
may be taken as itK northern tmuodBry. Ita course 14 marked hy 
eea-weed and drltl-wood. and aiao by the dark color t^i n-hidi it 
owea its name. From Bwk Istand it runs innt Xosima Saki into 
Ihe Northern Pocific. On the Rortl»ern e<lKe of tliJi streaot no 
current is found an a rule, though occasionally a current in tbe 
opposite direction ba>« l>een notioe<l. Between the loiw where no 
marine currents are found and tbe coavt of Japan tidal corrrnti 
occur. Tbe breadth of the zone between the Koro Slilwo and thf 
coast increases during violent northerly wimU, aud diuiinishn 
when southerly and eiuterlv wind* prevail. W hen the latter blow 
8t«adily nud with great strength, the current ?ets mare or lesa di- 
rectly onto the coast, caus-ing high tidet), and it is Ihen n o eem u j 
for ships to keep a sharp lookout. Ie«l they ahould ba drivea 
ashore. The aone of tidal carrrnlK extenda for a dinanee of Ave 
to lix nautical miles from Ihe coast, and tbeir velocity variea In 
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get}«nl iDveraely m Ibe hmdrh of tlii« xon». At Oahinia th« ii>)al 
Ciirreiil b «cnnetliim imp^rc^fMible, either bpcnit»p it is ovrrixiw- 
ervd hy t)ie Kutq Sfai<vo, or bec»a»e >t that titne it Sow* throogh 
llui strait boiwcvD O^falma aiv) the uibid ittand. 

— 1'he New York Industrial Building, etvcled iluriog ttie pn^t 
Tear, is luwrlr ready for uep. Ttip furnilure dealers nill be the 
flnC to nccQpy ttie buildinR, aud ollifr tradeB havf Iwdpukeii it su 
that thcr* will he a coiKmiiouf* fxhiWlion or (airs <►! varyinK 
kmda. Tho tHilldtng ts in o mrnt T.^rtunate Hitusiioti, (K-rii^yiiiK 
thi> block tMundod on the e»*t by Lf Vinson Avpaiie. *m llie wpsi 
bj Dpiww Place, on the north by Korty.fogrth Sin'cl. nnd mi the 
Miutli hy Far1>-tliirii Street, withia a fibort lilock of Ihi? freight 
depot Of the Grand (Votra) Railroad, aod wilhiti r<>acb of all tlu.- 

Ktnrt carvcuanrcliii^ with the ferries by which New York t^ ap- 

|iruK-b*d frnm Ni-vr Jersey, eie. 

— Tbe inflneiwe of sleaai on iuaf!iie(» h the subj<?ct of an iolvr- 
vMintr DOto {fi itw SrhuviifTisclte Bauz^hing, m which reference 
ii inadff to ihe reitntrches of Btrouhal aad llaro« Tlieee have 
tltown Ihni, n-jih ling e<>ittiiiu>-*| billing io aleam. niairnels loeo 
from 28 to 67 {mt oi'Dt <-t thvir power. If. nfier tliia, the magm'te 
nn reinnenpl ixed, and again PZpOAcd to the action of sleam. only 
a vi>rT Bliftbt Ina of magnetic power ta (ouod to lake plare. The 
ftperimenis whtrh have l<een made would Mem to warrant the 
ronrlueino, aUo. that after fltirh Ireatmrnt a magriel is leas liable 
to delfrloffltloD frnm m^cttaiiicnl vibration as Wf 11 aa heat In 
OD« of the experiments a 4hort ningnet wa.^ Iiolk-d In water for 
foitr houre. It uaa then maimelixed bimI h«.'ld in an atDKMfthvre 
of ateam for two hours more, after which jia mu^netic moment 
wne measured. U was Iben nubjected to fifty Ido»'« (rum a piere 
of wiiod, Inuh iranivcnclv aud I HKiludlnally. A^in uieasuriiiK. 
its tua^Tivtic lui'uifnt show -d u lust of ,|f, and, on repeutinic tliu 
bamuicrinK ^'Itli the wooileu bar. the loss was ^p of (he original 
niumeDt. In view nf Ihici, lepealetl Gleaming and mui^uetiung ia 
Tpcotnwended as a good means of aeruring permattenl inognetiEm 
in pieces of ban) steel. 

— Tbe Orang-DIu are A pKiple living tn the Miutb^in part of 
I Sumtiira, wb<i wrf vl«ited by H, J. C^aine duriog the Hiiuimerof 

1990 {Atialic IJiiarteriB Rrrirv. O-tober, 18SI). In May he ar- 
rived nt Palemhang. rormcrty tbe capital of the etiltan* of Palem- 
hang and now Ihe seat of a l>ulcb reMdent. Thii town, conlain- 
ing a population of 60.000. compo^wd of Halajo, Arabs, Chinew. 
■nd a few Earopean«, i» situated on the Kurmn Sun»ang, a l>rHncli 

^'<irtbt> Uttii. Leaving Palerabnng in Augutt, M. Cloine asoendvd 
Ibe Musi and iU afBnent. the Lt-muttang (Lamalang), lo Hurt- 
Enim (Mnnra Iniin). about 1^4 miles from Ihilpmlmni;. Two daya 
later thu land journey was commenced, and, after a few hottra' 
nsreh. the country of tbe Omnf^-lTm was enl«*red by a bridge 
gturded by a grniip of nativee. At L^hat the riirioim penk nf 
Bukih Seeelln (t;erillt>0 wan photographed, nnd »t Bandar, the 
last fortified poAC of the nutrb tiovemment. a Italt of two daya 
witf made. The country u mounlainoun and wooded, with here 
and there fine idaina. Tbe hea>]-watera of the LeuULttaiig run 
Uirougb profound gorges and a1)ore«cent ferub afford a nelcome 
•hade (lum the burning lays o( thf* nun. Boon nfti-r leaving 
Bandar M. (laine came in atght uf the rich pliiteitti of PusMimiih 

land UiD kU|ierb outlines of ibv Dfinpo. itlri>ngly mnrkxd aKai»*t 

|th« *ky. and vnnw to a halt at Pager Alam. Tbe I'lu are very 
imilor to Ibe Malays in uulward u|>peatanc« and costume, t>ut, 

' sever lia« ing adopted Moh<iiiimo*lani'm. tbey differ in their bab* 
lis. Each tillnge js governed by a Crto. or cbti'f. who weai4. at 
a algn of authority, a pair of goUl-wuven pantalooiui. provided by 
Ibc Dutch G.'ivernmcnt. IIi.4 |)ower Is very limited, all hi* nets 

[faring controlled liy the eldet^. Ttte chief occupatious of Ibe men 

rare smoking and cock dghiing. while tlie women do nil tbe hard 
work. Tbey grow rice and cocoa-nut iren). Tlie hiiwea, like 
those in other pnrlA of RumiLtra and Javn are bitilt on pile«, and 
entered by mean« of a notched bi-am. The buHlwrtd, on hi« mar- 
riag«% i*i l>oond lo enter Ihe serviiw of the wife'i family. .Mar- 
riage is celf bnited with the following curious ceremony : An im- 
uenw balance, adorned with leave*, is placed before Ibe house of 
tbe liriiJe, in one of Jt4 wooden scalea (he parente deposit fruit, 

> rice, fael, cocga-nutfi, and a Muall kid. nod in the i>llier the bride- 



groom i» lv>unil t'-) l<iy Iteforv wtinoel tbo gifl« he lUlM* M his in- 
lended. Aa Riion hh tbe »cat>- dip* in hiti favor, Ihe girt ICftve* tha 
houMe and ii|>i>nMches him, and the ceremmy io concluded by n 
feaat nnd danre. On tlw Illh uf September .M. Claine set out 
with a Dutch officer to neceDd tbe Oempow PnMlng by th? vtUage 
of GuncMig Agun, througb a region nboanding In tigera, tbey 
reached Ibe summit no the second day, and (hen. cnwsing a long 
and narrow plah-HU, aacfndi>d the Xetapt v<riGnno, visited wven 
yean before hy .Mr. U. O. FurUs. T^ barotnettr marked 0,00(1 
fiH't at the summit. Frum Paser Atnm H. Claine made a tediouB 
journey Rcrues (be Pswumab plateau to Padnnti-Bornay and Ta- 
lang-Padang, rmcKing the Hpper Mofl several tiiwa by l«nilH-> 
bridgen. At Tehbing-T>-ggi (Tlngi) h« took paiwi|:# on a rxTTi-e 
prauir. nnd descended lo P»teinbang. Tbe current Is so rapid 
that it tak<^ forty-five days to atci-od tbo rirrr, wberfaa ibtvo 
founlH of thi? descent ia accomplished in three dayo, aud Ihe re- 
mainder in four dajsand four nigbta. 

— It baa hem proposed tbrou^i the pages of the BritMi Jovr- 
nal qf PhotOffraphy that upon the advent of the twenly-tlrst birth- 
day, in 1893, nf tbe geUtino- bromide dry plate proi-ens, in pho- 
Ic^mphy. a fut«lantial and fitting tentimonlal rhuiild )w offered 
to Dr. R. U. Uaddos. the inventor, tww a veterao tnTalii. who 
baa derived no pecuniary advantage from his valuable discovery, 
which has *o largely ndvanced Ibe progrcM of phot'^graphy tn all 
its branches, and in e»cry country. For ibis purpo4e a co4nmU(t<« 
has been formetl in London, in order lo mrry out tbe scheme in 
Ibe United Kingdom ot Oreat Biilain, consiotingof Ibe foll»«ing 
geulk-mcu: Ur. Jamea tilaisbcr, F.R.S.. pmident of the i'biHo- 
graphic Society uf Qtvat Orilnin. i-hairman; Captain W. de W. 
Abney. C.B., F.B.S.. RE.. UpKira A. H. Harman. K. Ynrk. and 
8ir H. Truemau Wood, aaeisled by otheni, aa the execnlive, with 
the aid of Dr, A. Clifford Mercer. F.R,M S,, Syracuse, N.Y. For 
the furlberancpof this project tniertulioually. n fotetgn comiiiiUee 
has l^een formed in Sonlhnai pton. of the following gentlemen; 
James Lemou. Esq.. KUyor of Southampton; Col. Sir Charles W. 
Wihon, KC.B., F.R8..^R,E.. director of tbe Ordnnoce Sunrefj 
H:jiitb.ini)iton-, Major-Geoetal I. lni)i«F-Uibb«,Capla<nK*>berl Kvi 
R. N. Subocriplions can be forwarded lo (he Soutbampton Utanofa 
of tbe National and Provincial Bank of England, by check or bunk 
draft, cTOHMxl " Maddox Fund," or by puat-olBce oriler; hul, if 
preferred, they c»u l>e Bddrwwd direct to the soorvtary, Ctiarte* 
J. Sharp, solicitor, 71 French Street, Soutbampton, and will he 
acknowledged by him. 

— The otitlook for the recently diacovervd coal mines tn Ihe 
Argentine Rep^iblic is so favorable, according to Enffinfrriifi, that 
the railway companies of thai country have declined to renew 
their conirBCta with the Brltl^b mines for ftiel. Uitbertu all the 
coal burued on tbe Argentine railroads boi been imported, but it 
IB believed that the newly- disL-uven-d mines will fumisfa a supply 
Lrntirely suHicient for douiestic consumption. 

— Mail advice* from tlie Argentine Republic bring information 
of tlte discovery <>f a vaHt bed of fiUer in ilie bottom of the bay 
of Ban Bias, Argentine Repuhlic. The silver appears In the block 
nietnlHc sand which oovers ihe bottom of tbe hay. Tlii» Mnd Is 
full of Mlver pellets, and divers have hn^ght upa ^ufficieot qnao- 
lity to ja^^tlfy the belief, as stateil by tlie Buenos Ayrea Standard, 
that " the i>llver deposit in the bottom of the bay la greater than 
in the famous Bonanza mines of Califomia. ' 

— About four years ago there was inaugurated io Berlin a 
series of popukir lectures uu astronumy, illui^trau-d with iiereot^- 
ticon views. This scries has proved so sncceaoful that II hsu con- 
tinued till tbe preicnl tiaif. aud within ten days a simitar course 
bus lieen o|)ened in Ne«r York. The leclorv* are given at the 
Carnegie Miuic Hall three limn a week, and are enlttled "A Trip 
to Ihe Moon," The views shown are excellent snd mm.t certainly 
im|ire"s on tho«e seeing ihem many an iu>|><>rtunt ticl in »j<lri>o- 
omy. Tl>e matter given by the lecturer varies somewlnl as 
oooasioo may require. 

— William Draper Lewis. Ph.D., is tlie snthor of a pamphlet 
recently pnblistt«-d by tbe American Academy nf Politival and 
Soci'il Science. Tl>e life of tbe eway is >* Tbe Political Organiza- 
tion of a Modern Uunici|iality." 
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Gi«at UrHktnttuJ Europe 1.60 k7»u. 
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pAp«n uw Mllaltwl. ud ou bundtMl eoplo* of Uu> Imb« 00BtUiUa« iiMb wUl 
the niillMl the •iitbor ma ny(aeat la Mtvanc*. llnJe«Wd iNMiw»crl|itji will be 
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bqi M K KUKranty of (ood (kith. Wu do not bold ouraelrM KafMMtbU for 
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KxobMH* " volninii U Uk^wlco open. 

For AdTMtMInc lUtM apply to RnBT P. TatltOK. t! lAtayette PIm>«, New 
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AB8ENICAL POISONING FROM DOMESTIC FAB- 
RICS. 

PHVsiouns loug at^ assovialcd a ccrUiu class or sycup- 
tonis with the presence »f ar»euic m the wall papers of the 
moms inhabited by their patients. Of course, ao long as the 
quMtiOD wa« in this condition there was abundant room for 
mistake, antl all that had be«u observed might be explained 
by some chance coincidence. It now appears that whenever 
the class of sj'inptonu referred to are well marked lliore is 
arvenic present tn the urine. U further has been shown in a 
Dumber of cases that n-hcn the suspected wall paper n'fta re- 
moved the arsenic disappeared from the urine of the patieul, 
and the aymptom!i disappeared as well. The number of 
caKO) is larg« in which these pointa hare been made: a cer 
tain clasji of symptoms, arsenic in the wall paper, anwrtic in 
the urine of pmient^, wall ptiper remn%-ed, fimenir disappearM 
from the urine, syniptoinR disappear in proportion. 

Of course this ta not absolute proof ihat the arsenic came 
from Ibe wall paper, but, alter a lanfe number of cases of 
the same aort, the nvklence amounts bo moral proof, and it 
is rarv in nKfdiciuc to obtaio evidence that is more codcIu- 
sive. 

How lliu arwnic ifeta from the wall paper to Ibe patient is 
another question: but. although it would he satisfactory to 
estubli<)b this point, the proof of the modug operandi b not 
eneotial so far as the letial nspectx of the caxe are concerned. 
Without this lust proof it is easy lo throw dust in the eyes of 
those not verwd in such inquiries, but protective legistatjou 
has been taken affain and a^in in cases where the risk is 
far less than here. 

" The question bow the injurious effects are produced by 
■Lneniou! colors in our domestic fabrics b a moot point, sumo 
thinking it arises from arsenical dust, olbeni holding to tbe 
gaseous theory.*' ' 

■ [.Aoiurw on our Do«B«atU- rolaon*, by Henry Cmtr, Loadoa, Beallb Kiblbl- 
ika Uieretura of im, Vol. IX., p. 18*. 



A New York chemist te8ti6ed in a hee^ng on the aubject 
in Boston, " I found that a botanist named Selmt, in experi- 
menting on mould, found it produced a little hydrogen, and 
he invented the suggestion that the mould on the back of 
wall paper might produce a little hydrojfeu, which might 
unite with the araenic on the front of the paper, and produce 
arseniuretted hydrogen, which might account for tbe pupa- 
lar idea that antenical wall paper was dangerous." 

This " butanisl named Selini," who may have the advan- 
tatte of a knowlt^liff of that science also, is an Italian chem* 
iat of firstclasa reputation, who hai* lieen publishing his 
work for at least eighteen years since 1671, and has devoted 
himself lately more especially to physiological chemistry. 
He is mentioned in Henry Watls's "Dictionary of Chemis- 
try," Third Supplenieoi. p. 182 (1879), by this reference, "On 
the detection of Arsenic in Tosicological InvesiigtitioHS, see 
Seluii (Gazz. Chim. Ita)., II. 641)." An interesting paper 
has lately been issued hy the Italian Ministry of the Interior 
from the scientific lahoratoriee of the Bureau of Health, un- 
der the direcliou of Pmfossoni A. Monari and A. Di Vestea, 
prepared by uoe of Selmi's couutryweo. Dr. B. Gosio, a«n»> 
(ant in these laboratories, the following translation of which 
I um sure will interest your readers and assist in tiie solntioo 
of this problem. Gboruk 3. Hux. 

Action of Microphytes on Solid Compounds of Arsenic: A 
Recapitulation, by Dr. B. Gosio.i 

U IB well boowu that, under certniu conditions, poisonous 
producu may be developed from wall papers and tapestries 
colored with arsenical colors (Scbeele's green. Scbweiufurth's 
green), and experience has repeatedly demonstrated the seri- 
ous evils that may arise from their use. 

Bui as lo the internal mechanism by which the said col- 
oring-matters become hurtful, many doubts remained, and 
00 certain points perfect obRcurily. Tbe idea advanced by 
Selmi met with favor, vi?... that poisonous gases may in such 
cases be produced by the vital processes of microphytes; but 
in view of the small range of his experiments (some of which 
gave results adverse lo his theory although Iried on a large 
scale) the preference is piven. on the whole, lo the theory of 
William Fontter. He says that wall-hangings and tapestries 
containing arsenical colors are poisonous by reason of tbe 
solid particles that are uiechanically set free from them and 
penetrale the organism when inhaled in tbe form of 600 
dust. The same ctmclusion was reached by Giglioli of Na- 
ples after eight months of ex)>eririteiit on mould-cultures in 
earths (both solid and broken up in water), mixed with ar- 
senious anhydride; and he explained his ill success by say- 
ing that probably arsenic is not compatible with the life of 
those ueraie that would he capable of developint; hydrogen, 
•nd, therefore, the rwluring mechanism was wanting. 

On the other hand, the partisans of the parasite theory, 
while they draw from their observations only general crite- 
ria, have not been able, thus far. to point out what micro- 
organisms are peculiarly AuiLed to brinff about the modiBca- 
tions of suhBtauce to which they refer; nor have they deter- 
mined whether all the componods of arsenic, or, if not all. 
which of them arc most susceptible of these niodlBcations. 
Thus, Bischoff relates that it was noticed that from a mixture 
of Hour and common white arsenic (which had been used la 
poison a horse for purpotMS of revenifo) a gas was developed 
which had the smell of garlic and the characteristics of at* 
seniuretled hydrogen. But he neither stales how it was found 

' Tbl«atudj wMioaBimutilcatod liiBdT«tic« uiUi«laatCoogr«aaor Bjctaoa, 
bald Id [fooiloa, wber* (bo pr«pu-Mloaa were aUo axlilbltad. 
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posrible 10 verify tbift pbcoomenOD, nor coald Ihis facl serve 
to vatabjisb our propmitiou; for in bis cue tbe subsUitce in 
quMlion was arsenmua AcJd, while tbe colors used in dyeing 
are tuItA of ibit iieid, generally with a cupric base (St>b9«Ie'a 
•nd dcfaweiufurib'* greens), or iiiulpiitda of arMuic (rejilgar, 
orpiuient). And it is obviuua Ibat thi? circumstance is not 
trreI«Tant; for arMinlc or Hnteniuus actd may be compatible 
with tbe life of certain leerin-t while arspnite of copper may be 
incompatible, and, iud<*ed, would at Srst sight appear to be 
so, if ire consider tbe well-known antiseptic action of the 
sails of tbis metal. 

Hence, in order to prove that tapestries which contain ar- 
aeaical colom can become poisonous by reason of the Lrans- 
formation ot the colormo^-niatter itK^If into volatile poisons 
as u rt-Mult of lh» biolo^icitl acltviiy of the microor^nisms 
that vegvlate in contact witli it, it is uecessary to prove tbat 
ibese Hiicro organisms can exist with and d» Iraneform pre- 
cisely Ihow colon which are used in tai>e8tri«s. 

Mr esperimenta hrinjr a ronlribntion to tbia interesting 
question of hygiene and toxicology. Tbu r««ull« ob(aine<1 
allow us to detnmine not merely whether from solid com- 
pounds of arsenic and frooi which of Ihetn (arsenious acid, 
arsenic acid, arsenites, arsentatesj it is possible, through the 
action of microphytes, to develop arseniuretted hydrogen gas 
or volatile arscDO-orgaiiic products, but also to determine 
what spoctea are pre-eminently suited to produce tbis trans- 
formation. In the Bret place I prepered aome potato pulps 
coDtaining from 0.05 to 0.1 of arsenious anhydride to 1.000 
of pulp. These, distributeil in several broad Petri cap«ulc«. 
were kept for some days uncovered in a cellar. Boon the 
growth of moulds and of tbe common bacteria of tbe air was 
very abundant, and at the end of one week a strong smell 
of garlic began to be perceived, showing that gaseous nrseai- 
obI emanations were Inking place. The cultures were then 
placed in a large damp chamber, from which, by means of 
an automatic pump, a continuous current of air was drawn, 
and ibis was made to bubble up during about two weeks 
through a solution of nitrate of silver. A slroog reduction 
nf this salt, together with the formation, in Sfarsh's appara- 
tus, of arsenical rings uud 8|k>18 obtained from the liquid 
after tbe elimination of the silver, were the imiisputable 
proofs that tbe cultures had developed a reducing arsenical 
gas. 

While this viva a positive indication of great value in 

tcbing a conclusion, other arsenical pulps in which also 

erms of many species bad been developed gave no evidence 

having undergone a similar decompoeiliou. This diapor- 

of results, if on the one band it justiHes tbe discordant 

iclustons reached by the various investigators, must, on 
be other hand, necessarily be accounted for b,v Ihe generic 
Iversily of the germs developed in the two cnllurea. since 
all the other couditions of teiiii»eralure. humidity, ntmos* 
phcrr, nutrition, etc.. had remained unrbanged. And here 
began tbe work of separating tbe germs and the series of 
experiments on pure cultures, of which I will treat in detail 
in my larger work. Of tbe germs thus isolated some belong 
to tbe mould«, nther* to tbe schieomyceles; among tbe former 
I note penicilliuni glaueum, aspergillum glaucum, and, 
above all, as greatly preponderating in tbe mother culture, 
mucor mocedo. I would also have endeavored to ascertain 
exactly the species of other moulds and of the other sapro- 
pbylcs. if I bad found them capable of bringing about the 

iportaut transformations to which I refer, whicb was not 
case. 

Ntverlheless. each of tbe gorme obluiued in pure culture 



and others also which are most commonly kept in Ihe labora- 
Ue« (B. radiciforme, B. prodigiosum. B. subtile, yellow sar- 
cina, etc.) were cultivated separately in sterihMd pouto 
pulp rendered arsenical by 0.05 gmius per 1,000 of aneuie 
acid. The cullurei were kept at the tem|wmiure of the sur- 
rounding air (SO^'-tT^ C), and io diffused light. After one 
month of observation 1 was able to ascertain Ibal the pro- 
duction of arsenical gas (indicaleti by the characteristic gar- 
lic smell f had taken place only in tbe cultures of mucor 
mucedo and (in a far less degree) in that of aspergtllum 
glaucum. It was not perceived iu any of tbe other cultures. 

In view of these facia, Bjiecial importance atlftchea to mu- 
cor mucedo, a mould very widely ditfusted in our atmosphere 
and capable of reducing remarkable <|Uiintitieii of arsenic 
acid, as I have been able to make sure by strict chemical r»- 
searcbes on the abuodaul cultures carried on in preaenoe of 
arsenic anhydride and of alkaline arseaiatee. 

In another teries of experiments, inteudiug to follow out 
the practical direction tbat I bad adopted, I inquired whether 
tbis activity of tbe mucor could b« extended to tbo»e prepa- 
rations of arsenic which the art of dyeing utilizes io the col- 
oring of papers and baogiogs in general. To tbis end the 
cultures were carried on in tbe presence of Scbeele'n green, 
Scbwcinfurth's green, realgar and orpiment. 

Without here dilating on tbe course of each separate ex- 
periment and on the method of chemical investigation pur- 
sued (a thiug which 1 will do in my forthcoming publica- 
tion) I wilt sum up my matter in tbe following corolla- 
ries: — 

1. Mucor mocedo tolerates remarkable quantities of arsenic 
not only without iujury. but with advantage to its uutrilioii, 
for it grows more vigorously. 

'I. Many solid compounds of arsenic are, through the bio- 
logical activity of tbe fungus that vegetates in couluct with 
them, transformed into gaseous combinations, of which ar- 
seniurelted hydrogen is certainly one. 

3. This transromialioii is brought about more or less rap- 
idly, but is coniilaut and la&liug in the case of all tbe oxygen 
compounds of arsenic, including arsenite of copper, which is 
tbe basts of tbe green arsenical colors used iu dyeing. U 
does not appear to take place in the case uf the sulphidi of 
arsenic (realgar, orpinienll although tbe presence of these iu 
the cultures is not at all detrimental. 

4. Id given conditions of humidity, temperature and light, 
aracoicai gases may be ffiveo off from hangings colored with 
Ucheeie's and Scbwcinfurth's greens, through Ihe vegetation 
of the mucor (I cauuot say ;et whether of all \h«> mucorioi): 
hence the danger to those who live in such an almoftphere. 

This statement of mine does not, of course, exclude the 
pO(»ibility tbat itoisoning may be caused throogb inhaling 
the fine dust, as William Korster thinks. But it is evident 
that this could only bap^ien as an exception, inasmuch as 
one essential condition of the production of tbe Bue dual is 
a. certain degree of dryness of tbe walls to which the papers 
adhere, whereas we have seen that tbe poisonous character 
of arsenical hangings is geoerally favored by a certain de- 
gree of humidity and can be suspected from a more or less 
intense smell of garlic in atmuspherea which ausweir to the 
above-mentioned conditions. 

I cannot yet say whether the product of the action of mu- 
cor mucedo on the oxygen compounds of arsenic is entirely 
arsenturelted hydrogen. I have reason to think that it is 
not. By the action of alkalies 1 have, io facl, constantly 
succeeded in setting free a volative substance smelling 
strongly of garlic from tbe silver solutious euiployed to oxi- 
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dtse lliQ assumed AsH, drvrliipi'd by tli<^ cullurc^. The ens 
B4) obhiinf J. nlieii burned by oxtd<> of copper, ruriitsheo an 
abundauc« nf COg : but il is not poesiblc, thus far, lo raach 
any piwilivi* cx^nclusiunx on ih'n poiiil, nor even lo exclude 
Ihe Riispirion tlifit ihe rorniation of the CO, niuy depend mi 
Ibe admixture of 8onie othfi- bytlrocarbon e»». This poiuL 
will be made clfariT by tbe apei!i!i) studira that T have un- 
dcrUlcen tojrellipr with Dr. Qorioi. fur wbicb I am roakinc 
use of a larg« cultuiv ninlrml. 



A PKORLEJT IN PHYSICS. 

In Science tot Nov. SS, 1S90. thfrc was u short note on the 
txperimeut coiiducled by Joule, iu whirh xir cnmprestted in 
one cylinder was allowed to expand inlo an exliaUHtedcytia- 
der. It wait shown that the only work done by the com- 
^pressed air wnB that of imparting a velocity to its own parli- 
cJea. i.e., il did not expand ajiaiaH a resislaure, and bence 
Che ebillinff produred waft sliifht. This rxperiuieni has not 
reoetred the attention it deserves, and, tnoreorer. il seems to 
ihve been eulirely miAinlerprclcd. Il haa bM^n sugj;e«ted 
I, while at the llrsl iiitttaiit on opening eonimunication be- 
[■Iween ibe two vessel.*, ther<» is an exp^nftion inlo a vacuum 
and uo work done, yi>t ai the very next inalaul tbere is oir 
in Ibe previously cxhaualed cylinder, nnd Ibere is work done 
in coniprt^sinfr that This is a serious fallacy, and lies at 
the hutloui dT the uiisinlerpreULtiou. It is very certain that 
no work against a resistance is done at any moment during 
the ctpauBtou This experiment is so rar-rcQchiue iu iu ap- 
plication, and 19 no extremely important, that I desire lo 
diacass il a little furiber. and I Kinceirly trust lliat some one 
in a suitably-equipped Inboralory may be induced to try a 
few simple experiments in this line. 

Tyndall has Hbown that mere rarefaction is not a source of 
cold, though this is Miinewhat of a popular fallacy. Let as 
take a cylinder with u piston lilted air-tight and moving 
without friction. I<et lis consider that there is no loss of 
beat from the interior nor accession frotu the outside. Sup- 
pose Ihw piston is raised auddenly from bottom to top. A 
perfect raninm will he frtrmetl : hut, as no work has been 
done below the pivloit, Iheri' will Iw ho cooling elTecl; all 
the work and conseqnenl henliog would be at the engine, 
which may communicate with Ibe cylinder, though a huD> 
dred feot away. Now. stipp<vte a Tcry thin film of air .001 
of an inch thick were at the bottom of Ibe cylinder. When 
the vacuum was formed this thin Qlin would impart a veloc- 
ity to its particles in order that they might follow the piston, 
but this air certainly would not expand against a resistance, 
and hence the chilling nould be exceedingly slight. Sup- 
pose the piston should be at a point halfway fron) lop to 
bottom; when il was miscd the air bcticatb would imparl a 
certain velocity to it« particles in following the piston, hut 
here again Ibere would be no expansion against a resistuuce, 
odU hence the chilling would be slight. 

IjCi us change the conditions slightly. Instead of having 

ttie air at atmospheric pressure lienealh Ibe piston, us in tbo 

last cane, let it be at double Llmt pressure. On lifting the 

piston as before we huva taken off the pressure and the air 

beneftth inipnrts a certain velocity to its particle in following 

the piston. At the flriit inntant thai the pi.<it()n starlK there 

I may be a very slight expansion against a resistance, but ihat 

I would be momcutury. The bulk of the cooling would, as 

' before, be due lo the fact that a velocity is imparted to the 

prtrlicles beneath the piston, and. in this case, this velocity 



would be given to a greater number of particles than before. 
The coiding would be slightly greater, alto, but it would nnt 
be due to the loss of beat eonaequcnl upon the work of n- 
pandiiig against a resistance. 

In order Lo compnte the cooling in such coses as them, a 
fonuula has been used which will be found in (he Ameneoni 
Ueteoroloffieal Journal for November, 1890, p. 330, as 
lows: 

2< / « \ -Bl 



To this T and T are the ahso!u;e tcmpemtur«s correspooStng 
to p and p'. U seems to me. however, that this formula is 
not applicable iu Ibis case; for it gives a greater cooling, lb» A 

p n 

less tiie work that is dooo. Suppose — ^ }• the cooling by 

P' M 



the formuU'WouId be 3ft°; if — =: ^ Ihe cooling would be 

P 

P 
IfH" ; and if — = 0, or the expansion waa in a vacuum, the 

/'' 
eo^rling would be 490^. Now, by the principles already 
enunciateil. if the expansion Icnk place in u vacuum there 
would be uo evpansiou against a resistance, nud beace there 
would be no work done except in imparling a certain veloc- 
ity to the particles. If the formula fails in tlie last case, 
must also fail in all Ihe others. It seems to me that the for- 
mula is only iutPuUi-d lo be us.d iu cases where there is an 
expansion against a mistauce, and not in tha case* bete 
given, 

A question has come up recently which may be partly an- 
swered by this discussion. It ia this: What will be the cool- 
ing due to the expansion of gas in a balloon if it should as- 
cend very suddenly to several thousand feet above tbeeanhf 
Suppose the balloon were inslaully put into a perfect vacu- 
um, and the envelope had no resistance; there would he no 
expansion whatever agatust a resistance, tts we have just 
seen, and the only work perforiTied would be that of impart- 
ing a certain velocity to iho particles of gas. As a result 
Ihe gas would be slightly chilled, but vastly leas than if il 
had expended against a resistance. Now, if the balloon had 
beeu Buddeuly placi.-d ul a point where the pressure wss ten 
inches, or one-lhirtl that at the earth, the came prioriplm 
would apply: the only work done would be in iinparliug a 
ccruin velocity lo the particles of gas, and in consequence 
there would be only a slight obitliug. 

I should be very glad if aome physicist would kindly solve 
the following problems. 

1. Given an exhausted cylinder of certain dtoteusjoo! 
how much would the air be healed if allowed to enter witb 
out noise, and until the pressure was tbc same as that oui 
sidet 

2. What would be thecoolingof a perfect gas in a balloon 
one-third full, if the pressure on the outside were suddenly 
reduced from thirty inches to ten inches, the teinperature of 
the outside air remaining constant, the envclQ|io of ibe bal 
looa being without weight aud iuUuilety Itexiblet 

U. A. Hazkln. 
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TiiOKAS WuiTTAKBR anouunoea a volume by Frederick Satm- 
ders (of the Aator Ubraryl, enlilled " Tlie Story of the Diecor« 
of Ll»e New World l>y Columbus," the same hetng lui abrldgmri 
from the latest authorities. It will be in illustrated quarto. 
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PROFEftSOB GEIKIE ON THE GLACIi^L PERIOD. 

OS Nov. 12 ib« Ediiibur^li (Vot'^icat Society lidil iis 
aoDtvenarT uieetiriK-, ml nlnrh ProffMor OeikK> ile]iv<>red 
his pmiileotiil oddrpw. the subject beto^. "Buppuerd Causes 
of tlw Glucia) Prritxl.' Tbe letUirer began by rnnarking 
ihit, ultbougb tbe Kubject of hit aildrew had frequently be«o 
canvftwed, tbe last word bad uot vp! b«vn »aid. Tbe quev 
liAn of ibe ctin«« or causes nf the Too Ago was indeed a hard 
Dti«. and be wos not going lo advance any norel Apeculatioo 
or hypothesis on Ibe stibjecL His object was rather to es- 
aminr cprtaiii viows, which, after having been abandoaed as 
uiiVoiiatilr, bnd again iMvn put forvrard to account lor the 
phnnonieDa tif the glacial period. Before alteni]ittng to 
oriUciw tbeae vkitft it was obrioualy nec««aat7 to ascertain, 
in the first place, whal roncliiatnn» )ii]d been arrived ul with 
rvgard lo thi^ climatic i.'ondilioii» of |>l»ciAl or Pleislix-fne 
and pottt-glacifl) timea. We must fint have an adequate 
conception of those cooditiotis before we could exliinate tbe 
value of any theory of ibeir origin. The climatic conditions 
of the PleiKloceae were then considered. It was sIiowd that 
at iheclirodX nf the tio called glaoiiil period the lino of por- 
euuial snow in Kurope was depressed for not less Ihtin 3.5(iO 
feet on an averafte. To bring about ituch a depression the 
mean annual lemperaturc mu^t have beta lowered 10'' or 
thereabout. 

Full consideration of all the glacial phenomena led lo the 
foUowinji cuucluatous: (1) That tbe cold of the glacial pe- 
riod uaaa general pbenomenoti due to some widely acting 
cause — a caust- Huflicient to inllutiiice contemporaueuusly 
Ibv rlioiftte of Europe and NoMli AmericA. (?) That g1a< 
ciu:iun in nur continent increased in intensity from eset to 
mni. and from south to north. (3) That nhere oow we 
have the greatest rainfall, in glacial times the greatest sitow- 
fall took place. 14) That in the extreme south of Europe, 
and in North Africa and South-weMern Aaia, increased rain- 
precipiljition ucconipanted lowering of tomperalure — from 
whkh it might be inferred that precipiiatton in glacial tiniea 
waa greater, generally, than it in now. 

Tbe remarkable cliniatic cbannes of the glacial or Plet«lo 
CWJe period were next cODsidered. It had been proved that 
ttw period was interrupted certainlyuoce — perhaps, as many 
gei^logists maintained, at least twice- — ^ by what were known 
aa inter glacial conditions. The evidence of this waa treated 
in couaidei-abic detail, and the character of the tnter-|;liicial 
climate wus described tia liein}? markedly tem(>erute and gen 
iai. There could t>e 00 doubt whatever that the Pleistocene 
period was ebantcteriied by ereat o^illatious of clioiate — 
extremely i-old and very genial coiiditiona ultemaluiK. The 
evidence of the post glacial lieds showed likcwiite ibnl these 
had l>eeu ui-cuniulated under ttimtlar, but tntieb leai) marked, 
alternations nf cold and temperate rliniateH. Lastly, atlen- 
tioo was directed (o tbe fact that both in Pleistocene and 
poAt-glacial times changea in tbe relative level nf land and 
sea hud taken place. 

Any suggested ezplanslion wbicb did not fully account 
fur tbew various climatic and eeogmpbical oonditions could 
not be satisfactory. Tbe view which bad met with consid' 
ernble acceptance, especially by American geologisla. was 
Uiat which attributed tbe phenomena of glacial times to ^reat 
movements of the earth's crust. Professor Gelkte then pro- 
ce^ed Lo exauiiuo that "earth movement hypothesis" in 
detail. He pointed out that in tbe first place there was not 
Uie least evidence of great continental elevations in tbe 
northero bcmiaphere, such as the hypothesis postulated. 
Kazt, be abowed that even if the desiderated earth- move- 



inenia were adrailled, they would not account for the pha- 
nomenii. Kacb of the several applications of this Mrtti- 
movement hyjiolheKis was criticised in succession, with the 
result (bat they itere all found inodequate. Neither {crest 
elevation of the northern lands alone, nor such elevation 
nocompanied by subooerKeuce of tbe Isthmus uf Panama and 
tbe deflection of the Gulf Btream, would scconnt fur the |»e- 
culiar conditions of tbe Ice Aj;e. Tbpse changes, uu doubt, 
would profoundly affect Ihi^ maritime ref[ion4 of North 
America and Europe, but they would not reproduce thecnn* 
diticns that obtained at tbe climax of tbe Ice Age. Auother 
objection tn tlic earth -movement hypiilhesig was ihia, that it 
did not account for interglacial cunditiona. The advocata 
of that hypothesis imagined that those conditions would su- 
perveue when the highly -elevated oorthern regiouB were de- 
preaied to their present level, and when the Isllimus of 
Panama reappeared. But these were preciaoty the conditions 
ibat obtained at tb^ present time, and yet in spite of them 
the climate was neither bo equable nor bo genial oa that 
which oblsined in inter-glacial timM and during the mild 
stage of tbe succeeding ptKl-glncial period. Tlie eanh- 
wovement by|K>tbesis must be rejecle^i, uol only because it 
was highly improbable timt such wonderfully rhythmic 
elevations and depressions of high uorlbcrn lands and of the 
Isthmus of Panama cnuld hare taken plsce, but chietty be- 
cause it did not explain the oundiliona of the glacial jieriod, 
while it practically t|rnoraI those of interglacial timra 

Profe.'tsnr Geikie neit considered iho projfs of formeraub- 
mergence which are so abundantly met with in temperate 
and northern latitudes, and disruswd tJie various views 
which have been advanced to account for the fuels He 
concluded his address bj ooasideriug an objection which had 
been urged agsinst the physicAl Ittcory uf the glacial (hthmI 
as advocated by tbe late James Croll. This objection was 
based on certuiu estimsies of the mtc uf erosion of river- 
vnlleys, the acrumnlMlion of alluvial deposits, and so forth, 
from which it was sought to show that only some 7,00U or 
10,000 years had elapsed since the close of theglticial |Mrriod. 
The coQsidemtion that, if this contention were true, it would 
briui: tbe close of the Ice Age dowu (o tbe dawn of civilisa- 
tion iu Ee'ypt was rather stortliug, to say tbe least. Tlie 
foci was. however, that all sucbesLimati-s, however carefully 
made, were unreliable. Dr. Crotra theory might some day 
be supplanted by one wore salisfoctory, but it would not be 
overturned by niggling and luconclutivc meaouremcnts of 
that kind. That theory holds iho tletd in giving the sim- 
plesl and most cansislent interpretation of the climatic vide- 
siludes of tbe Pleistocene and post glacial periods, while it 
is the only one that throws any light on the very remarka- 
ble conditions that obtained during inter glacial limes. 

LETTERS TO THE EDITOR 

••a Oorrt^atUlstUt or* rw^MMfid to b« at iritf at poaMM*. Tkt wHIrr't imms 
U in atl iMttM rt^fna Mpn^fOffodfaiVi. 
Ok r<>vt<m( t% mltaiiM*. ixm Aowifnid enpin if tkm uttmtttr oottrofnfnv kit 

TV oliror ttiU be sfiuf (0 p*MItK ana qmeria* cosJoiMnl »flh tk« ehom«trr 

The Loup Rivers ia Nebraska. 

IltRiar me lo submit throiiKb your oalnmns lo PrafeNK)r Hioka 
tlip f'lllon-ing ifucstinne and commr^tM on hio aroeplable actnani 
ut the l>jup ami I'lslte Kivem in Scintr* foe Jan. '^0 Inttl. 

The topORraphic maps of tbe rpgion in qnasiion arc ton inoun- 
pte4e for one to learn much from thnn cortceminft the piMvtit 
cunditfou of the river vaUejs; but fmni funeral ilpscriptions of 
that part of tbe countrj' sod from ibe >>rief menlioo by |'n»rp«M)r 
Hictta of llie " cltanneli excavated from flfl* to two hundred feet 
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In sort tortiarr mflrl«**it mar be inF^rted that tbp Mrenras ore 
B advanced in iheir pteseoi cycle of develispoaenl. ftofftmr 
UickB pofitalat«6 that at the tiej^nniog of the ciurent cycle of 
river history, the art-eral branclMs or tbe Lou(> Rivn' alt pursued 
inrlppendeot conrses to the Platte. Tbe ortgiti uf IhuM- i«rly 
courMV U not stot^l; whethor Ihey weie conMw|iit»it on the alanl- 
loj; sorfftcc of t\w twtiary tuarW, or •rtieth^^r tlwr W|irewnl«i the 
ttnslly adapted podlioos of old ri«er» ot a previous cycle of 
Rrowth. 

Old riv«r9, revhed by the uplift of the plaioa into a oeiv cycle 
of itrowlh are i.'oii]iiion enouKli '« tlie wertwni country, and per- 
I bapi t))(* Pluttf nut] Loup mfl,v be of that kiixl ; but, if hi, it dor-e 
. not eeniu iK>iiSihlt: to t^iplaiu thp prt^wiit cour-e of llu- uiuin L >up 
Wrer u rcHulling from a reconl capture of its several nonh-wc«t 
branchee. River captures >»ccur dahni* lite early maturity of a 
river syetem. If Ihe Plattn and the Iy)np nre revived frnm the 
old etaf;e of a prevloos cycle, the cnptnrea should have taken 
place In the earlier jiart of that cycle ; and when the river courses 
had thus liecom<^' well adJuMed, they would be inainlained even 
after uplift and enirance Into another cycle, untca* df«ttiictly now 
condition* were tlwtvby introduced. The possibility of tht* will 
b« ootiaidfied in a later larafC'^pl'- 

U tiie river» are not now in a Hecond cycle of ilevelopmetit, but 

are in thi'ir fimt cycle, having firat laken their coun>« when tli<^ir 

.Ivgion row fr<^oi the walets in which it^ Mlrata wrrr ilc(><wited, 

' And hurini; vinery then done nothing more than cut their shallow 

trencheB to the geoeral UDhrokeo surface of Die country, then ive 

muBt ask whelhi-r their initial cour'^ee must hnve lieen in llie 

nrrangeinent postulated by Profeseor llicka, or whether they may 

from Che hegintiinf; have bad courses <H«entially on their 

^rewot lines of How. Tbi» latter alternative appenni to be iodi- 

['Catcd at the end of Professor Uicks's article, if I read it aright. 

lAMUminK that the last great tertiary lake not only submerged the 

f vEren of the Lnup Kiver, hut spread ita Incuatfine HedtmeDta over the 

surface so a» to olililemte any channel:* of earlier date, then on 

the diwppearance of the liikr, tbe river* would Iw n*iwlj deveU 

oped on the faint slopes of its deposit?. The Platte, bringing 

down silt in Inrce amoiiut, njay h.iv^ been at timt lioiu a cooslruo 

tive livrr, busied in buildinK up a broad delio like flood-plain, 

(uither and further out oq the lacustrine deposits an they w*« 

rerealed. If so, it would turn ltd lateral tributaries dowa-«trviim. 

and the exiatiDic orrangvmvat would be produced without the aid 

of headwater crO:<iou and capture. Uence, until the prucxiee of 

flood-plain deflection is excluded, it does not hevm necessary to 

Include ilie process of headwater enwion and c-tpliire. 

But even if tt be supposed tImt the course* of the rivera ut the 
bfglltning of the present cycle were arranged as p04tulated by 
Profeasnr Hicks, and that all of them from the Braver to the 
South ty^'Up entemi directly into the Flatt«, it Heems iuijKMMible to 
eiplaio their |Mvw>nt arranxemeut by the Iiendwat4>r eruaion and 
piracy of the Loup. The oondiiions for *o j^ystetnattc a prL>w«» do 
col 0(;cur ill the regiun uuder cunatd^raliun, as will appear from 
the folluwiDg anslysU. 

In the first place, it ie important to remember that tt U not tbe 
river but the little trickliiit; headwater streaujs on the »lo|ieii of 
theduides that do the capturing in caus of the kind here die- 
ciu"ied. Tiie capture qS one river by another, or lateral ulMrmo- 
tiou, a^ ileacribeil by Gilbert lu bU raoHt orii^inul examiimiion of 
thi» problem in biu rejiort un the Qenr.v M»unt>iin<i is a <-om|uira- 
tively rare occurrence and ia not applicable here. 

In Uie second pla:«, csptnre by liiile hejulwaiera U moA oom- 
I mon in regionH of lilted rnclcs of varieii hardncAH, and on the 
.headwatt^rt of " HuUwiittent " streams; that is, alreams whose 
bead water -growth i» d^pvndent on the opportunity given by the 
weathering of some especially weak ftratum, along whoee strike 
tbe stream extends. Noauch special opportunity has been offered 
to tbe Loup River in this region of horizontal beds. 

In tbe third place, as one hea/lwater stream grows, all other 
adjacent boadwalet* of tbe name kind icrow at about the samo 
pan. Hence, if the Loup Ritor ba» so j^reutly extended itself b^ 
heatTwater ero<ion, all the other hvudwaler streama uhould have 
grown alecand thp cuuntrv ihereabouts would be much more dis- 
sected by channeli than it now is. 



Hbally.'tbe location uf Praiffe Creek seems to contnidict the 
auppoeiiLon that tbe branches of Loup Kivn ever joined the 
Platte directly; for, if they had, then Prairie Creek must be, like 
the auppO'ttd extentiion uf the LAup, an example of headwater 
eroiion ; and this i» not to be thought of in a stream so syatemalj- 
cally located Iwtw^en two parallel and larger river* in a dislricC. 
of hriri3«>nt»l h<^s. 

Taken all together, it doe« not seem necessary to give any e*-\ 
peeial emphosi:! to headwater erosion and capture in this rivei 
eyHtctu. The tuUural result of es^'ewilve depotHioa along the 
Plalle. as described by Profe«sor Iti^ks. is alon* suflteivnt to ac- 
count for the present arrangement of tbe streams. The growth 
of the PI ttie flofHj-plsin may have dammwl back some of its tribu- 
taries. a9 riTLiin brancbefi of the Red Ifiver in Loniiiana are 
dammed hack und converted into shallow lake^; and Ihe preaent 
main Loup River would then lie develttped by lateral overfiow 
along tbe margin of the flood-plnln; bitt thii is quite another pro- 
oess from headtvater eroatoa and captUfr. 

These su^i^^tioas are only tentative; for not having seen tbe 
region »nd liaviuK no full account of il» geological history or of 
tti topography, I can only auhmit tii«m for criticism. 

W. M. DatsbwJ 

Harvard OoIl<>ga, Peb. 10. 



Origin of the Frigid Period in the Northern Hemisphere. 

In my letter, publiT>hed in your issue of Oct. 16. I »tat4-d that 
the iudeiieodent circubitiuu of the suulhern ocean water* wa< the 
main rau^e of ice-aheets forming on the landa i-itunt«d in tbe high 
IflCitudefl of the southern Itemt9phere; and that such currents were 
caui4ed by the strong westerly winds, which blew tlie surface 
waters of Ihe southern ocean constantly around the globe, and 
tbu4 prevented the tropical surface currents from largely ontering 
its wfttem. Conaequentlr, through Ibis cause und the ooastant 
gathering of ice in tbe antarctic regions the temperature of the 
southern latitudes was -liowly lowering; aud that Ihe growing 
coldness would continue until the iKHitbern ic* sbfKts filled lb* 
Cape Horn channel and prevented tbe furtht^r independent moie- 
uent of the southt>rD oceau waters. This being accomplished, the 
westerly winds would blow the mrfsce waters of the sea awny 
from Ihe cuslern side of the icv-fcrtned Isibmu* and tbe soutt 
landii of Suuth America, aud ho cauw a low sea-level, that wuuM 
attract IheiiurfHce wuleni of the tiopicul »easfar iatothosuulberi 
latiiiiiie?. aud thus in time furnish hujt suiHciuot to melt the 
from the southern lands I nlso stated that an ice period oould 
not l>e perfccteil in Ihe northern hemUphrre without ibe assistaitoe 
of cold deritert from a frigti period in the southern healsphere. 
The independent circulation of the arctic waters is not complete, 
owing to land ob<<trt)ctiofM; l>ut it in able to largely pri>vent tlie 
tropical Qulf Strenni waters from entering tbe higher norther 
lalilude*. The prrvHiling westerly winds blow the aurface water 
of the AtUntic mvay from the eavtwrn mbore of North Amerir 
from Georg tit to Lutirndur; consequently the low KM-level tliue 
cuutrcd attracts Ihe high-level tTO|iical waters of tbe Oulf of Max- 
!co thi'0U)4h the f loriJK channel well iDto the aortberu latitudes; 
and during tbe same time tbe westerly winds which blow tbe sur- 
face waters of the Atlantic nway from the American coast are alaa 
cauuiug a hitch ftea level on the aeos abreast oorth-westcro Europe, 
whi4:h creates a return current through the Arctic Ocean, puasiag 
thmugh the «uveral blratls leuding tniii BafKna Buy. and alxo down 
the eastern ciHist of Urpenland. Tbiu the ocean waters of Ibe 
high northern latitu Its inalnfain a partly iode[Kndent circulation, 
which itervcs to crowd the (lulf Stream away f n)m tbe higher lati- 
tudes, and thuM lower the t»mpe-ratnre of the arctic regmna. 
Through this excluoioo of tropical waters, glaciers bare foftr»eil_ 
on (Jreeoland and other arctic sborea ; and these glaciers are proba-fl 
biy slowly increasing, as every iceberg launched from tbe frigid 
lands and tloaCed to the Oulf .StreBm lowers somewhat the tem- 
perature of the north Atlantic, and so causes conditions more 
favorable fur largi-r accumulatJous of ice. Still it is probsble that 
II northern ice periwl could not be |ierfected by this process alone 
i^hduld the tropii^at and scnlhem oceans maintain their ^Mvaent 
temperiture. But with the aRsiAance of a frigid period in the 
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■oulimn bMateplMn to cool tbe okiid watvn and still rnnber 
lower tb« lMup(mt«u« of tliu Gulf Stmoi, and ilw tbe tropkkl 
oanvDCi of ibeoreaoe, inclwJioK tbi; urvat Japaome corrpnu tho iot 
pniod of bMh hptnigpheres would b« bnnigbl nbuut durUig tbe 
Minr CTK. Par it Li well kuoivn 10 thwc wbn have stadied tbe 
HjbJTH-t tlwt tbe Oulf .Stream derirea a lar^ portico of itA h«At 
rrtttn tbe noDih Allutiic : wbiob would not be tlie ca^e should the 
frat^rs of lb« soatb^m b»mi4pherc bo chilli bf icv. Fur it itp- 
[H-nro llmt all of tbeaoulh Atlantic UlniidadUfiOK TriKid litneswere 
i>u(ijrn«->j wiib ficlacim. Brt>n tlie islaud of Hi. Ilpl^na. oitualed 
ID tb« tropMsl soo'*, b*» Ihv nppi'MniiirH of liavin^ Imh-ii bi-avilj 
ic«d daring soaie reoiotv pvihul. U» wlrtrp ravine*. nltiHi lii-viMni 
a* they aftprcMh ibe aea, recaJI to llie wutliern voyimtr IIm.> i'.'e- 
wnti blanda of tbe htfHier latitude. TbiM wb^a tbe t«aiiwrat« 
rvx^tuna fit both bemispheres were besTllj iced ibe temperature of 
tW Iroplnl anu must have bei'n cooipnratively low, egpecinlly ou 
tbv wilwii sidM of tba oceans which an? twept by the polar cur> 
T*nt*. Moreorar. Lbe aea wag much Halter than now, on account 
of a large portioo of Us waten bcine atwirbed by Kliu:iur«.' Fur- 
tbprmorp, wheocrpr the arctic clianneb arc tilled with glicietsthe 
indrteodent rirrnlaiion nf ibe arciic waters must cease; eonae* 
qurnlty the Gulf Stream, meeting with leas oppminR polar rur- 
rrtitj^nn its sweep northward, would ibu.-t tw able tn gain a much 
bijclu^ fBtttii'J<- than now. AltbotiKh its watcts at fir«t would be 
col<l*.-r than cbej are to^ay 1 still tboir superior laltneM would add 
to their aMtitjT for dis«>lvinf; ice wherever tbey were able to flow. 
But it Appears tbal tbe Oulf Stream ami other tn^ncal currvots of 
tbe Dorthcm oomni would not be able to subdue the cold scca> 
moUted in aoctbem ice KbeutB wliUuul tbo aseiataiice of a cum- 
{■ndtely warm ocean in tbe suulbern bemispbere. The Buuthi^rn 
•nu beinjt so much, superior and ho widely connected with tbe 
northern, the tropicat currenti nf the Tatter sefui would require 
tiie axHlstanoe of the southern oceana to rabdue the mid of a 
Bortbem lee period, In tlie ume degree that it required their co- 
cprrnllon to bring about the fri^d period. Tbe arctic straits, 
nhirb DOW rRj!ilitnte tbe iit<3t'|>endeTit circulation of cold Arctic 
walem, wniiM. n-ben tilled with glactern, be slow to thaw out, eren 
with the increaKiDg warmth of the aixiir regions, on account of 
lieiuK -itoated to tbe windward of the warm gulf currentK. Tbere- 
Ihe glacier* that filled tbeir deep channels would be the la»t 
IxmIj of toe to luell in the northern regions; sod for this 
is probable that Ibcro nre fniKmenta of tin old ice of the 
Id period still' uumvlled and uow form a portion of tbe 

^er shores of the arotir atrait«. Tbl« cooclusion is in har- 
motiT iTifb reports from Point Barrow whii^ inform ii» that a 
stmLum of pore ice i» found beneath the scanty soil. Tbe low 
l«n)|>frutiiro of the waters of the tropical oceans during the per- 
f.-.iiiin of a frigid iKTic>d roust have been verv destructive to 
iit-fiiitic life; while such as survived probably fouixl refuge in 
neailv landlocked etiuaiuria) w>a.<i, where the watery were largely 
excluded from Ibe colder ocean, and iiUu frevbened by such rivers 
as empdei) Into them, Meanwhile, the low temperature of the 
Ocean must have chilted tbe atmoapbere over the laod to soch a 
dtgree as to have caused tbe deatructiou of many species of ani- 

C. A. M. TuKB. 

[lako coao, norUs, Fsb. s. 




Electridty In Af^cnltnre. 

fTm abalract under the above title in Srimce tar Jan. IK, 1898, 
iiich I have only ju9t fouud lime to read, provea very intere«>t- 
tu me, and 1 do not wixh in any way to have it inferred that 
^disbelieve Lu the influence of electricity, at least indirectly, upon 
growth of plant*; but it do«« not seem out of place to call at- 
t^titiiin to the fact that tbe comparative rarity of mildew on planta 
itruwn above electricily-tjeartng copper wires Id moial soil oisy be 
due to the action of the copper mlts formed in kilUog the mildi.'w 
latber tlnio to electrical actioD. 

Tlie rouu of tba iMtuoe (n the cjtperiment mentkoed at " Gar- 
den A" (Science, p. 3A) are stated In have "grown alH)ut tlie 
•ires. 83 if there they found the grealent amount of iiuuriabitieot," 
etc, TIiIh would also be tlie result fntm tbe roota eerkiog tbe en* 
virnniuent bent suited for growth, if the mildew oouM not thrive 



about tbv wires on accotmt of the trace of eopiier aalta which tbe 
•oil coDtafiieil. 

Tbe tiae of sprays contatniiiK copper ealta, In the form ot Bur- 
deaux mixture or similar componndn, as a pterentive of mildew 
ot grape-Tines and other plants is well known, nod the control 
plot, " (Ini'den B," sboald have been provided with cotip^r wiree, 
exactly as was "Qotden A," to make the lesulU of the experi- 
ment coDclusive. As I have not seen the nriicinal nrtirlp io the 
Bulletin of tbe Hatdi Experiment StnLivm. fnmt nhicb ihe abstract 
in Seifnee was token, it may Iw tbe raci Una this action of the 
cop()«r wits oiiun mildew ba« been discusbed tlieie. 

Obobob DntuocK. 

oaooUe Lake, NO.. Pab. IS. 
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E. <b F. N SroH A Oo. antioance ■ - Roll Turning for Sectiooa 
in Steel and Iron," by Adam Spencer. TheegbjefU nt ml I -turning 
Is treated from a purely practical poini, and fi^r [>fa<-ttral men. 
Ttie drawings are the reaull of extvertem-rf. and their value consiMa 
in the fact that they are working drawinca. that 11. drawing* of 
rolls which have paased tbruttgh tbe ordcnl of artual wnrk. The 
arrangement of the work ia as follows : First, drawing of modem 
blooming for steel slatk', followed by a pair of billet rolte, then 
varioitB .irctions ehawing Ibe related grooves in cogK'Qg. rofgbing, 
and finishing rolls, with the position aod character of collars rr- 
(]iiired. " A Text-Book of Ibe HcieiKe of Browiug," by Edward 
K.ilph Moritu and Ueorge Harris Morris. Tbe fulluwing extract 
from Ibe iniroduction will abow its character: "Tbe objeotof 
tbia work is to provide In a oooveolcni 8i>d accoseible form such 
kuowlelge of tb* prooceees of brv^tng and of the materiala em* 
pluyi-d in that industry bb is at our difposnl; and —so far aa we 
are able— to connect such knowledKe with the prnetioe of brew- 
ing. We tlierefore intend it aa a text-lmok in which may be fonnd 
tbe results of scteuUflc teworch together with the practical c«n- 
dustons which wc consider justly deducible frorji tht-m. We do 
not pretend tbal a peruaal of oiir work will enable a novice to 
brew beer; neither will ■ study of it convert a purely pimctloal 
man into a chpiiiint. It i* meant, however, to lead tbe bcvwer 10 
a better imderttanding of what we may term tbe pbysiolofur %vi 
pathology of brewing, and, by to doing, put athiadlspoeala mMns 
for more efficient control over bis operatloua." " Hantial of In- 
itructitm in Hnrd ^trldering," by Harvey RowelL "Tke Merhani- 
cel and Other Properties of Iron and 8ieel in Coiuieetion with 
Their Chemical Composition," by A. Voautafr, engineer. Tbe author 
ha.-) gathered together the widely flraUere<l information on this 
imponant subject, and gives in brief outline the actual knowledge 
of the intimate connection that etista tvtweeo tbe pro|>enie« of 
steel and iron and their chemical compMitioa. Tbe elerneule — 
carbon, manganese, t^iliooii, |thtMphoruM, xulphur, copper, chro- 
mium, titanium, tungsten, aluminium, nickel, cobalt, arsenic, anti- 
mony, Kinc. lefid, tin, nilrer, molybdenum, vanadium, potaastum, 
sodiuii), htirtum, strontium, calcium, and tnagnesium — have 
been comtidered separately and in Ihe following mttaner: Firat, as 
to the metallurgical behavior of the elements in qiie«iiun; next, 
to deal with tbeir ioflueoce 00 pig Iron, cost iron, wrought iron, 
and steel; lastly, the special uses made of them, and tbeir ooour* 
rcnce in manofactured objects. The gasee, intermolecolar. nmo- 
lion, and mixed, have been mrefiilly rnnsidered. and analytM 
given of foundry, beesemrr, basic, and forge pig-iron*, vplegel* 
irons, ferromanganeae, rerrofiliooas. ferrochromes ferrotuugsten, 
ferroalumiuium, cast- irons, weld irona. Steel — railway material, 
structural steel, ordnance material, misceUaneons. With a dia- 
gram of silicon In cast iroa, and of dlsappeaimnoe of carbaa. 
Aiso a new edltko of " A Practical TmiJae upon Warming BuUd- 
inga by Hot Water." 

— Morris Phillips of tbe Borne Jottmai goee abroad etatj aom* 
mer (ui recreatioa and bualnns. Be bis kept up that habit to 
nearly twenty years, heaklee IreeeUlog widely over tbls country, 
and as a reault of his experiences he baa Just compiled a note- 
book of practical hints for tourists entitled " i^brood and at 
Qocne," in whkb hflgivee iikcidents ol his Lravela, as well aa a 
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cii9pl(4« <-tatlt(tlcal and (lciail«d luvount of the coH of tri(M in 
Kuropp and AmtrkA. It prooittee lo bo a valoabl^ guide-book 
for Aitiencans. 

— Henry lloit So Co. will add imai«diately to SnwthV Kevin of 
modfm I'hil.isoplieT*, voIumiM extracted rrom Ueid by Dr. Sneath 
of Yale University; from ijpinoza, by Prolewor Fallerton of the 
[XJoiTeixiiy of P^onfflvania; from Kant by Profewir WaMcm of 
'Queeu's College, Cnoada; and frutu Descartes, bj Piof»«or Torrey 
of the Univunil^ of Vermotit. Ttipy coniemptiite addiag, in tlie 
pear f mure, voluuieH fioui Berkeley, Hunie, sud Hi-i^cl. 

-«-*'Tlic Biiib of tbe Demand for the Public Resulalion of 
1tiBlrl«a" ia the t[ll« of a. moaoifraph by tlie Hon. W. D. Dab- 
which has recently been publishod by tlii- Aineriran Acud- 
eray of Political and Social Science. Thert? have bi«n nutiibi-n* 
of plans EHiggested to remedy thefe evila, the tnoKt nniable of 
which is. prohably. sorialism. Mr. IMbney thinks that thlfl plan 
will not be adopted, t>iit that govomiiiciit rcf^ulaiion of private 
buainesa will be tried a* remedy for the Dxisting cvila of prfvalc 
monopoliex. 

'—Hie Department uf Aslronotuy of the Brooklyn Institute of 

Arte and Sciences has jiwt ifsued a " Hand-book of A»tronuDiy 

for 1892." Tbe |jublicattoa ia in a new field, and is one that will 

.{iommand ^neral lnt"n>«>t and constant use by a very large num- 

f'ber of jHoplc wh.) have cotisidcrable ^oeral knowledfte of as- 



tronomy, and who deaire to coaple with {arorra«tkMi g«ined by 
reading a practical knowledge fro-n eK(»eriHnc» and ofawrvalion. 
The new pubbcation is de«ljcried tu aid in tlie ohservation nf ibe ' 
planeU and the (Mnklrllalions every boor when tliey are vi«blifl 
durinfi the year 1S9J. The hand book will not only prove Ipter^^ 
e«tinf; to the '- ainiileur " astronooier, but also to thoae wbo «re 
working with inHraraents in ohnervatoriev. It contains c'ttloaiian 
of tbe eclipses of the sun and moon, of (he periods of tlie inferior 
planela as ruorninK and evening ^turu, and of the periodB of th< 
Kreatesl brtlliancy nnd elonKni'^") ^f the planets, a selection ot th«] 
meet imporuinl occulutionB of stard, calendar? nt the pnAitiona 
the Hun, moon, and |ilanu',a for each day of each month, brk'f ar 
counts of the opp<nition uf Mara, of ibe endence of Vouub' rot 
tion, tables showing [be motions and po»liiooa of Jupiier's sate! 
liii»). ihf* names and positions of (■olor»d stars and double atan. 
loblei« of the nrlohlo ^tara of long periods and of short iMviodK, , 
aocouniA of the zodiacal light and the principal meteoric hIiowi 
of the year, together with a grest deal of valuable informatloa^ 
concerning the satellites, the rii«lanueit of planet* and starv, the 
lengths of the y^ars of tbe planelK aiitl the u'eigbtMand diwensiotM 
of ttie iiiembem of tbe Mtlar syateni. A calendar for tbe seawns 
and tlie church t^Ipndar «i« oonrenieni additions. Copies of the 
hsnd-lmolc may be purcbaeed by members of the tnstitnte, or by 
others iulereetol in astronomj, at twenty centa per copy, include 
ing postage. 
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IntendioR investors and others interested 
[Is real estate matters ia the rapidly devel* 
nng State o( Wiuliin^cni arr iiivit<>d to 
^fiTp a varefu] rvadii^ uf tbe advvrtivament 
□f the Washington rir« Clay Company on 
hnt page uf this number. Mr. C. Coapur 
Clark, Vice-I'rwident, will show pbntoRrapbs 
and blue prints of tbe property advortisod. 
Tbe writer is persaDally an)aainled with all 
tbe officers and maoy of the stockholders of 
this company and can vouch for the entire 
reliability and truthfulness of noy ittate- 
mante they may make. 



Wants. 



Attr /firm mkimf a 0*siiian /tr vekUk k€ U ^maJi- 
kfd hf kti icitmlifii iitr.iiamfm't. rr amy pftrm ttehimf 
%»mt nil* (0 Jill a tfiili^m »/ Hit ik-trittUr, ^^ it IA*/ 
f/» l*mtkrr ff ttntKty<l>t^iiil . tfrau^frm^n, i" ivial 
«•/< ma^ Aaiv M( ' ly^mt' iinfrlt.i titnitr Ikit kead 

rtitm ot COST. (/ kr Milifiti tilt puf-iiiktr #/ ikt ittii- 

a6/i tku'tL'ttr ffkii m^plUatitn. An^frrttm tfftimg 
iit/»rmati9n fn amy icimtifif jmnlitn, tkt addrnl ^ 
amy tciemli/K mam. fr •i.iiiirna ('■ amj ciMj' meliiicti- 

mmm /tr » /n*/*** tvutmtutt \rilh tkr natmrr */ tM* 

/■B/rr. ii trrjialljr imtril/J t» J» tt. 



A' 



PBOraSBOBSniP in CbeanNtTT la wanted by 
ooe *rkc) had had n*» f^ara' A<|iarl*iii>o ir> that 
esp««lt7. Would pr<'t«r to gire iDBtructioii br 
Ifuituna and 4>inorini«iiUi ialli«>r than h« tnitbonk 
methods. Would llk« s poattloD In • aolK-iK cr uol 
^tnii) whan (.bnm Is a uiiml miiiIaiii'd lano'raioTy. 
BpMtalpolDtsaf rtrenirtbi^iiLLKiMare: iDTborouitb 
ccnlml of a olaa* aci'i k>>'"I urilvr OurtaK laoturMi 
and n^ltatloDa, (Vi Ani^utaar lo esperioiraUDc 
■Itb rbemlfaU n^d akin In (he maiilpiitailon of 
(rb»mlcAl apparttuH. Tbe p«vnBlask>n at Mtsral dls- 
un),-ut>ii>>'r] «ilaoau>r« ha« b««n alves tn i*tor to 
thiiin if nsiuirod. Would not oars to amept a po- 
ultlon psf mu less l-ban tl.SOO AddreM H. K , oar* 
otAcienM.tnl Broadway, New Tnrk. 



\ ttURKSK WAMTBD.-VIU some ODD phase send 
t\ tbnaddrraa of tbai Saocwtarj' of UMAoMtloan 
rmiotOKtoal SooiMT. Also that <Ht UertMn Spenesr. 
"ADDIAON." Rcjon M, lOI Madisoa St^ OliJea«D, lit. 



* DDBESSKSoKjid Boole l>««[«r»wsnt»d, -Wish 

r\ \uif tvwblalua Ciumbrrof old buukaout of pHut. 
I Tnrr macb d<>*tr(i lbs sdilrpgn** or r»t»Joiru<'B of 
rare asuoud- hud d book dpalnn. If tbern [■ a il[rec- 

lorr or list ot *uol) dealers I elinutd lllui lo obtain 
[KMat-aaiuu of uQe. W. A. IILAKKI.T, Chicago. III. 



W 



rAKTKD.— BOdki on Ihr tlagi^ Lantern WIU 
.J exehaoBe. "Buw the Farm Psfs." byCotlvr 
and HoDdcraoA r " iTulcurr of Paim Urops." bj 
Stewart ; "Amenctn Acnj-'ulturlsl," 18tO and IWI. 
I. flLBK .VTUINHO.N. U Wallaue St.. Onto««. K J 



w 



AKTKD.— <l) A wblle man *«r«ad In wood sod 
Iroa vorklaa, sbl* to irorh from spMilloattoos 
and pJsDS, aull*(l ^an laalruotorof b^jn: hUbua- 
inMi to bsTe cbarita of ahopa of acbonl. oall1iu> aail 
iltipcl. (h* wiirk (or foremaTi aiid atudeola: ■alary la 
b'> %tMO per aanaiB idibs noathii). (it> A man 
(black ).r«[<>nt^> (o teach tbe ootorvd, Irvu wurkli3|[ 
and torBiBff. rabordlnata to ths preecdtas; salary. 
fftCt. (9) A man (whllo) ooiapMsat lo taks olacaea 
Id mglneortiu (assistant's position), bat with lb» 
aliUIty to Mrtora aay ot tlt« work nqiiirril In a»v 
of tbanrdiDafT flaKlnenrtBy eontsMot our <iiiivrr'>i 
i(e«: Mlarr (mm li.oori to fi.hO. a. H. UEaLS, 
MlU'^itr'TllV. Qa. 



BOOKNt Bow lo Kxebanse diem roe 
oihcra. SubA a postal to tbe tlctBj<cB eiobaagv 
^otURin (inHPttlou troe), Ksltoc briefly what you 
waul Ut cxcbuiKe- i^'tSMCS. Sli Bfosdwsy, Mew 
York. 



Exchanges. 
[Freeof chsrac lo sit, il ofaacufaciorycbaractar, 
AdditM N. D. C. Ho4g«i, 874 Broadwar. Nn Vorl.l 



T* Aiehanga : EK|wrlioMit Station boUrtlna 
repotta tot baUetiaN sad reports not In iny Dip. 1 
wtll ■cad tint of what 1 lia«« tor ssvluuiini f. H, ' 
BOLFS. Lake City. Florida. 

Piniihed »iitvitni!iii (J all colon ol Vtrmoot marble 1 
fioc foMll* ot cryiuli. Will be sitrr oaly [or vataable 
wcdmeat becaute ol iVie o^i o( polUhlBs. CCO. W. 
PERRV. Suit Gculociil. Ruilanit, Vi. 

for cichanffc.— Tbr(« copiM ot "AsHifcaa 
l*aper> Baring on Snndiy Lmiluioa," itgi, ta.s«,i 
and uouKd, Fm 'Tba Sabbufi, " by Hannoo KiaMburyd 
it4c>; "Tbe Sabbaih." by A. A- Pbdu, il4>; "TSun • 
o( lh« Inwlution of tht Sabbath Pay, lu Utt* aol ' 
Akuic<." by W. [_ tiahet, itt^; " llumomui Pbajcs of 
the Ltw, ' by Irring Btownc; or olbo ixkIu amouaCiaa 
to value of boaki exchanged, oa the quailon of apTw a - 
in«auJI<BliUtiiwtnrtf(>«'aCciorcliaiaa,p«r>oaallibatT. 
etc. If piclciTcd. 1 will nil "Aoirriean Stale Papot^ 
and bu* otli« b-olu on ihc lubjcct. WILLIAI 
DTSON BLAKEI.V, Chlcatfa, 111. 



Waatnl, in uchsnae fur (he Ifillnwing wocln, mw^ , 
>.ijiii.:lir:Ll Bnrlu on iiurfan' imeI on Di>«ai«i of Chudrsalj 
Vr'il.on s" ^mericAn fJniiitiolinv,'' i Tutt.; Couci* "Btnl 
III lb* Noribwmi " tnii •• Bifdn '(>l iti« Colorado Vall«y.' 
■ kok.; Miiiol't " Ijiod a»d Cimc Rmla i>l New Euc- 
laHd^'Sa»ueli'"(>ur Notihem ani) F.aitcm Bird*;'' Ml 
the RcfKirta on the llirdi u( llic Phi&t K. R SurT«y, 
bound in » voli . niarKx>>; wd a cawpleae wt of tfU 
ReiHHli el' llie Aikantaadeoloiltal bum-y. I*Ihh arrc 
edUion* and dun in oorrcipoDdinK. R. LLL^WUKTH 
CAI.I« Hich Schoul. Da hlutnn. [owa. 



Waniod to buy or cubann a opy ot 
Ho'th AmcrKan ncinctolcity. oy lohn Fd* 
Philadelphia. ■««>, U. JAIJR. Clark 
Worvcit«r, Uaaa. 



Hnlbmok^J 
dward*. s**>k 
Vantnitj, 



F<)T tala nr anhaan, I.aCon)«, "G«elon:" Onaia, 
"Analomy," ■ vob : Fosin, "PlincnloKy," Eng. ediuoa; 
Sli«liatd,' ApplMoa, Ellinit, nnd Stem, 



Joiilan, 



ChatSMlTV;" 

laMraaiajnal."- - 



mil' Di«c«ii(r;" Vr>l, 1, J^umattf Mirpk»ttfjl Dsl- 
lour, " R9ibiy<ilu|[y." > ruU ; l^Wly, ^ RhtaafM)^'' 
Sdntt, t> vol*., unbound. C T. VcCUFCTOCK, 



l^ttnston, Ky. 



Toeacbanjic Wriichi'<"U« Ats in North ABcrks** 
and 1j* Cnnie ( ''El^riiFaii lA ilcolojO'" {Copyrtiilit tilt) 
(ot "baiWHiUM," by A R.W.Uarc.^On(m ol Smom.'' 
liy Darwin. "DaK«t>( of Mao." by Darwin, Uas's 
Pla«« h Nanire," Huolay, ■'Menial Kioluiwn ia An^ 
aial*,"by ltoaia««a, *'Pre.AdaDiTi«t.'* by Wirehcli. Ns 
liiiuki wanted nicpl Uteit rdtiinm, anH bodki in food 
Frjiiiliiinn C. h. Brown, Jr., yndeiWi Uttivaailr, 
N«'li»illc, Trtm. 



For Sak or EichaB|c foa booka a cnnplnia pn*M« 
chicnucal labcraWry outfil. ]n<ludta laix* Hcckcr b^ , 
ii.cc Imok IO cianut}. plallnum ili^hn and cniriblnv^ 
acaie neUn, jlian btowioa apMiaiu*. etc. Km aak i 
fiS'l ur whule. Alto ruinpl«» iflf • ' ■■■':''■■■--■'; jTaw^a 
itA*-iH5l(>-Ti b«undl:S«nith>'< ' . ttM-iiSj: 

L' S, Caul Smvey iKt^-iliSq ittrt w Wi- 

quiien. F. bAROINLR, |R., i t.vt. ^vua. 



'ebruarv 19, 1893.] 



SCIENCE. 
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— Tbe dhaHteH^iKiN tor Marcli prwmts tlie following hiiiodk 
Ibvr artldn: Growth nud Dulxibuttou of PopaUlton in the 
rnhi^ Suira. by OeiUFral FraoctH A. Wulker; Phy«ic«l Culiurr. 
1.. b^ J. M. Bocklpy; Nntional Agencimi for SciuuliGu Rt!M*iLrc)i, 
r.. hy Major J. W. Ponfll; Owan Prrils, by Felix L. Oswal'I. 
I.D ; The Ownrnhip of IMenry Property, by George UaTra 

i; Lj-ronm Attmclions of To-dny, hy W. H. StenRpr; The 
lal Library ani iU Llbrariaa. by Fannie C. W. Bnrbotir: 
Toftte to ihe Uvaf, by Kflthorinc Armstrong; Wbat Women Owe 
iDrrolKMU. hy 3largarct N. Wifiliard. 

— John Wney ft S<>ns bave in pr«>pttralii>n a work on Umber 
mf-tiillit; Ktructiuesi onliLlfd -' Tli^ory and Practicf* in the De- 
nning of Huilrm Framed Stnicture«." Tht» book ht wriLUm 

tjoiiillT liy Profewor J. B. JoboMm, author of "Tlwiry mimI Prac- 

^lit-eof SurreyinB."* aod professor of civil vDf{in<^'ring in Wanhiim- 

>n ITniversily. St. Ll'UI^. by Mr. C. W. Bryaa, dtwigniug engi- 



neer of tlw Edgo Moor BniJuo Works. Wilroin^on, Del., and by 
F. E. TVirtMaart, instruotor in cSfll entcineerint; m WaablngCiW' 
Uoiranfty. It will dewribp in sreat detail tlir mn^t modem and 
approrud Myltn; of Btnicturm and methodB nf analyM-t. gtvliiK only 
u bntorical ridvteir of ohaoleb! forrais of LrussM an.! abandoned 
analytical methods. It will irral not only of brldi^ and roofa 
but also of trestles, rjaduct^, «tnnd-pipe«, eleratod lank<i. and Meet 
fikfleionfl for high bnlldin.:9. It n-ill be adapted to tervf both aa 
a tPKt-hook In the higher cngiDMrini; Kho^la and aA ■ Immi-bonk 
for the deigning engineer. 

— Boughlon, Mifflin, ft Co. Iiave Just ready "Mark Hopkitu," 
illuKlrious aa prexident of Williamif Collt«^« for Ibirty-Hiz years, 
anil lu prr-iident of Ibe American Board of CoiDtnii^ioners for 
Foreign Miwiwo--* for thirty years, by Profewor Franklin Carter, 
pntipnt prtMdtfnt of V7ttliam« College: alvo a new work, by Dr. 
Jwiiab Royce, entitled " The Spirit of Modem PhiliKophy." 



PROPBIET.\BY, 



/&r 



A most excellent and agree- 
able tonic and appetizer. It 
nourishes and invigorates the 
tired brain and body, imparls re- 
newed energy and vitality, and 
enlivens the functions. 

Dr. EPfnutv Batsxas. Cedarville, N. J., 

aayai 

" I have naed It for UTeral yoats, not only 
in my practic«, bat in my own ioJividual 
cane, and ooosider it luiiler all cirrametancve 
oae of thn bwxt nerve toniea that w« puMen. 
For ueDtal exhaustion or orerwnrk It t^vo* 
rMUtwMl Rrengtb and Ti^r to tbe entire 

Descriptivv pamphlet free. 

Iianford Cli««i[>l Wwlit. nmidtitc*. R. I 

Beware of Sobstitutes and ImitatiDct. 

CAUTION. -B« »nr«i the word '*HorM> 
r»ril*B" t* oa the label. All ••itiera are 
■|ilirli>aa. Never aolri In bulk. 



SCIENCE 

ADVERTISING RATES. 

Batabliahed Jaauary. iSgi. 
INSIDE PAGES. 

Per Hoc, af ale tncaxirc. 14 Unci to an inctl tjc. 

" colama. " iv Hum. - tiff.oo 

page, three colamna, «io liiMB, • 30.00 

LAST OUTSIDE PAGE 

AND PAGES FACING READING 

MATTER. 

Par tin*. a(ata mea*U[«, n Han* W an ioclt, loc. 
" columa. i«o lln«s, CiS-oc 

" page, threa c«luina», fwUna*. 60.00 

FIRST OUTSIDE TITLE-PAGE 

Double-column «p«ce at top next Coatents, 830.00 
Tiipla-coluinn apacv, balow Coniaoia, - jo.oo 



SCALE OF DISCOUNTS. 

10 per cent , on 4 time*, 1 (oonth, 01 onBinouDt(ioo 
IS ■■ B ■■ t MO 

•0 .'.' *■ '2 ■; 3 .'.* !.' !' '^ 

35 " "»e " ( •■ *■ " aoo 

33U ■■ "SI •• 19 fto« 

i« per ceot. advance for prcTerrtd poaltjoa*. 

NolblOf In Betted for Icbb than (t.oo a time. 

RcadlDg Matter Notlcta. under (hal caption, 
30c. a coont line, aet In nonpareil. 

Copy ahould be In oDice not later tban Wedaea- 
day of the week of ia»ue. 

Henry F. Taylor, 

47 l^afayettc Place. Hew Vork. 



BOOKS, KTC, 



POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

For luc to C<illeg«a lad Nonial Sfhook. Price jfi c«su 
Soni frae by puu by 

N. D C. HODGKSt BT-1 Broadway, N. T. 



B 



ACK numbers Ba<l»mitIcle»t>ol le«dui): Mu. 
Mine.. RaliM Urn. AM. MAC. EXCHaNCI, 

VSnHarij N V 



MISCELLANEOUS. 

ESTERBROOK'S 
STEEL PENS. 

01 SVPSBlOn AND STAflDABO QUALITY. 
iMdlie R«.: 048. f4, 130, 135, 239, 333 

/'nr Snif tiw/ tit Sttitlwrr^. 

Til MTimiOII STCtL MR CD., 

Wnrto: OBnlnn. N. J. 'iS3» m ->i.. ■•'rn Vorb. 



THt CKt:KP£.ST AMD B£&T .' 



.07 PARK PLACE, NEW YORK 



I h H ii ih ii Ff .wnmyiffl i 



PATENTS 

ForniVEyTOKlii. 4a-pa«e BOOK FRLE. Addrvea 
! W.T.FlliKPnlit. Attorney at Law. WmIi initio. DC 

MINKHAl.r>(Jv^ ~ 



Coars« ol Mlneralo^} for Yoiuig People. 

0<iado«tedbreomapoodea«e;inlsnnU«Bail books 
fimridtad. 

CoIlaeUoo uxl book. "Pint OnA*." ooe doUar; 
postuv, SS cwDlB. Seod for dntilani !'.• 

GU5TAVE CUTTiiNBtRa, 
C«utral Utah iivboai. PhlabarKh. Pil 



calit]'. wi? luv onertaaibMn at atooi «a»4 
prlcuR Me. n, n JOi R, n. "ntt Ib a mw • 
wcur* a flbfrjMn ntr »p*p. MWjii MlnnraKTiinlnai 

UlneralovWa. Jb and m Dnadwar. Ne*r folrirciir. 



SO dSaiSTOllBil I'llEK aa a praMlDM 
with THB UHBAT SIVIBK. 

neaa QematoDmi are rat amdpotii^rd rvadf Cor 
>ewa(n nonattnc. and arv glvea tr«a to wwb nnr 
anbaorlbMr aendlBc 1 1 , prien of yearly Mbwir^iMoa. . 

AMrMi TBB GBBAT Dtvn»K, 
ISIS AravaboeRl., DettTor^ Col*. 



DO YOD IMTEND TO BDILD ? 



iw 



p I ■' I 



■>--w 



Ujwa Intrnfl tabolU, U wU twaaUMakaBOt toawd (■■MaRMflBI.K LOW-0*rr 
pO VWBSb** bow ammiad la lkra« TOtanta. tai thap yan wllt fla<l penp«otiT« nevi. 
Boor plana, demriptlona. and MUmatw of Mat tor l#S taateral, new dealaaa Air < 
kaaeea. Tbry alio clTOprtCM for rnmplelr Wnrklait Plu)*. I>etalU. aad SpedUOMlona. 
wbtob i-uabli^T'^ t'l liulld wtlliutii ilrlaya, tulalak** or quarrela wltb rout boJU* i 
er. anil wblrb any nn* t-»n aiitlcritiBnd. Vol. I. caDtalne X aoprrlcbted deriCH eC ' 
IWHiM>»,euBlluabetweeun3Oa4>4<tH00. Vol. II. oodmIim >B «avrTl^i«d 4Mlan«. tlWB lo 
taoOO. Vol. in. eoatalna u eofiTrtiftud dMca^ faooo to CH». niee. br nail, tl.— 
•««h. or dt.OO for ibe ael. 

**f'OI.ONIAl. HOVSBS*^ a Yolaiae abowlns PM-BfMotlru lod now Plana it 
biKiBo arTaiiK<^l lu the latuJlaM* atyle of tbe Coloalal Arohlleoture, and tiavltm al! mndorn 
atraiiii''inetit« for c^KofoTt. Pitee. tS>M, 

"n<-XVBKM|r8H4>VSB»P«KFOBnn> ANV mMtBHt-Tbla >ho> 
Pe»p«y«iTU and Floor Plane ol onw dcatctie tor Samiaer Oo(sa(ca, wbleb at« roouatM 
eooTQiiieot, and ulirap, Pr1i>e tl.OO, by mail. 

N. D. C. HODGES. 874 Broadway, New Yott 



113 



SCIENCE. 



[Vol. XIX. No. 47 



DBY GOODS. ETC. 



LACES. 

Real Point Aiencon, Gaze & Applique 

MKW A.\u nv.\ I riFt 1. i>«oi«.NM, 

Bridal Veils, Dachesse, Point ut Appllqoe. 

LOOM LACES, 

Point de Gem, Point Gaza. Black, White & Beige 
KNTiKKLV nsir KrFBr-XS. 

REAI.THKt:ALH-ACtV!-lLS. 
SILK NETS, VEILINGS. 



S^WkxAvaii cKy l^lfo rft. 



NEW VORK. 



DRESS GOODS. 

nCHRVARr OPKSING. 

In order to generiHy Introduce the many 
peoMlisrand Intricate weaves of our new Im- 
portations of Dress Goods, we have arranged 
for a >peciai exhiiiit thia week. 

The largest and most varied atock Of High 
Class Woolens we have ever shown. 

Ronbalx Serges. Goffered Crepes. Fluted 
Crepons, TranspBreflt etTeds in the new 
cords, are among the novelties. 

The new shades ahow a marked dlfTtrence 
from those of last season. This change will 
be observed both In the plain and the fancy 
hbrics. 

We desire every one to se« these novel and 
beautiful goods. 

James McCreery & Co. 

BROADWAY A, I lib STREET. 
MEW VORK. 



WASTE 

Eiliioilerr Sill:s. 

a St U hftU pvtev: qti* oaim- In ■ bos. Ail 
: food oownL %m\ by luii on neclpi •>[ 



APOOL 
II luncM 



FINANCTAL. 



Mem Hlgf/iod of Prottcting Property 
from LigMmg. 

The Lightning DIspeller. 

Price, $20 to $30.— According to size. 

Tfao Pftlent Lightainft Dispelkr ia a conduc* 
tor sp«cisIlT desired todissipatetbe envrg? 
of a tif.'btniDg' diHcharge..— to prevent ite 
doin^ harm. — plncing someLbiuK' in ila yaXh 
u|>on which its cspscity for oausiug daiiuig« 
ninv bv fzp«ndod. 

No rccordwd case of ligfatQing strolcc ba« 
TMt bMHi cit«d ■gniiwt tho princip)« of th« 
bispellvr. So for u koown, cb« diaiipatiuii 
of ■ coiuluctor ha« inru'iBbly protected undor 
tb« couditioua ttiuplovnl. 

Corr«ipoDdeDcc solicited. 

AQENT TS WA NTED . 

The AnierlGan Llgbtnln^ Protection Company 

United B^rk Building, Si'uux City. iowa. 



1 nlvUiVlilFORNON-RESIDtNTS. 

TAYLOR & GUNSTON 

Tik« full charct orprop*''^y ro<' ^*^' 

EASTERN INVESTOR. 
Ci(/, Town, and Suburbtio Lot*. 

G«rd«n, Ftull. Hop and Timber Lasda. 

tO'io Gaaroteed on all InvestnieDts. 

HouBcafoT aale on I>i«|iaalalcnent plan, by which 
the putEhaaei can obtain an Income ■ulEcleet to 
eorerall paymcnU. Indudlac laiea.knau ranee. etc. 

Informatioa reciirtf'"! ■">* particular [lolnt In 
the Mate or Waihlnstoi el*dly tarntahed upon 
application. Personal attention slvcc to all Isana. 
Corretpoodence aoliclted. Kefer, by permlaiios, 
to the Pacific National Bank, Tacoma, Waah.; 
Q(0. H. Ttlley. Etq,. Secretary nod Treaiurer o( 
the Southcra Enpreaa Co., and Frederick C. Ctaik, 
of Clark, Cbapln ft Buthocll, New York. 

Address 504 CaUforoia Bl'k,TacoiD«,W«ah. 

Baatcrn Reprcaontativc. 
H. F. TAYI.OR, <7 Lafayette place. Mew York. 



FINANCIAL, 



THE 



COMPANY. 

95 MILK ST,, BOSTON, MASS 



Tltt9 '.Company owns the Lettci 
Patent urunted to Alexander Gi 
ham Boll. March 71h, IH70. N< 
174,4«.'S, and Jauuary 30, 1»77| 

N«». mo.7*i7. 

The T ran amission of 8p«ccli b] 
all known ftorms of ELECTRIC 
SPEAKINO TELEPUONTZS Ui- 
rvinges the rlf^-ht secured to this 
Company bytlu' nhove patents, aud 
renders eocli individual uscroftel- 
cpbODM, not fUmtshed by It or tt 
Ucen8€es, responsible fbr such un-'l 
lawfkil use. nod all tbc ooufie-J 
(|uenreti thereof and liable to aaU 
there fbr. 



TACOMA 



INVESTMENTS 



SOUTH BERO 
PUeET CITV 
I fiil'AKANTKK \% p«r roui p«r MnnuMi 

\Q any i<r Ibn abarc i-itlu*. I ha** BMd* trvoi 40 ll 

50 H'T !'i:>ui. per aonuic lor Don-NahtMil*. 1 bIm 
tnako ntvt iB0K|{«8i\ (tDprored f««l aatet* loana on 
uaqavttlaeable »«carltlMi trum 8 to ;e per o«*t. pn 
atmnm oet. Alao bavo oliatcv barfklna In faraat 
HopiHMr nad ('■rtfva l>aii4». C*>rre«pas4- 
Dnoe Salkltvd rtsanJltig VcMoni Wa«Uoi[t»s. Alt 
lDqulrle« kBRwercd pruntptl]r. AddroM 

\. C. BIC'KELS, Tacoma. WaaklncloB 



PROTECTION FROM MTNING. 

All the capital desired for the parent company 
to handle my patents on a new method of protect- 
ing buildings from lightning has been subscribed. I 
Sub-companies and agencies .to introduce the 
invention are forming, and any desirous of tak- 
ing State-rights should address The American 
Lightning Protection Co., Sioux City, Iowa, ^ 

The English patent is for sale, and offers 
an excellent opportunity for the formation of afl 
company now that the American company is so 
favorably started. 

N. D. C. HODGES, 874 Broadway. New York 
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RKCENT WORK ON PLANT MSEASE3 BY THE t»E- 

PARTMKNT OF AGRICULTURE. 

.BtrtI.KTI.V No. B, on "TrvatiiiPnt of SiOUlS of 
I," is in presfl and will shortly be issued by 
the T>partmeot of AjtricuUur*. It has beep written by W. 
T. Swingle, b specUl agent of the DtvisioD of Vpgelabit 
Pstholos^. wbo baa studied the subject (or three or ftnir 
years past. After d(^scribing the loose smut of oal« and the 
stinking smulRof wheat, there is givon a statement of the lo» 
nmltint? from the diwaK«. Tliat frotu the former is e«t)- 
mated at from 5 to 10 per cent of the crop, but from the 
latter as much a* 40 to BO per ceaL The aolhor calculator 
that if the oats had been treated as now rccommeDdecI. Ihi>r6 
.woold have beou saved to the country between 1880 and IH90 

Ker $162.000, 000. 
The treatxuenl, Uuwevur. now used lo preveot amul was 
ly diiieoirered iu I8K7, and it i-t known an the Jensen hot- 
water treatmenU The process (^jvun is to inimiTBa the seed 
to be treated, placed previously in a wire-netted receptacle 
or some other perforated veaael so that the water percolates 
freely, in a kettle of water at a temperature of 110" F., until 
all the grains are thoroughly wetted. Tbon plUQg« them 
ioto a second vessel, with the water heated to 132) '*, for Qf- 
been Tniuulcs, dipping up and down and twirling around so 
that the hai water comes into contact with all the grains. 
They are then taken out and dried thoroughly if not sown 
immediately, but only partiAlIy dried if the grain is not to be 
kfpt. The treatnteut for wheat in Kirailar, but the WHter 
should be heated Ui a iBmperatiire of 143]^, and the seed im- 
mersed only Qv« mioatee. 

PolaAsium sulphide, in the proporitons of l pound to 24 
galloDB of water, in which the oats are soaked for 24 hours, 
s also recommended. If made of double strength, an im- 
menlon of 12 hours will be suflSaent. For wfaeatamlutioo 
of 1 ponnd of copper sulphate lo 84 gallons of water, soaking 
12 hours, and then leaving for 5 or 10 minutes in lime-water 
IDade by slaking I pound of lime in 10 gallons of water, is 
eonsidered boncQcial in preventing stiakiag smut of wheal. 

This bullelio is directly in the line of work now being ac- 
tively pursued by the Department of Agriculture, and es- 
pecially l>y li>*' Division of Vegetable Pathology. It is the 
buslneaa of this division lo investigate the diseases of plants 
due to fungi, and Iha work of the past year has been of Kuch 
a practical character, that in the treatment of one discane 
alune, black-rot of the grape, it is calculated to have saved 
giape- grower* between |f7S,0O0 and #100,000, or about four 
limes the tulal amount of the annual appropriation for the 
whole diviMon. When this is reuienihered, and it is known 
that many other diseases, such as pear leafbrtgbl, appk> 
scab, potato rot and blight, powdery mildew of the grape 
and apple, celery blight, etc.. have bevn studied, and reme- 
dies or preventives suggested, the valuable character of the 
work of the division wilt be reodily seen. 



During It^J experioaeuts were conduuied ou an extensive 
scale in western Net* York in the treatment of nunwry stock, 
several million Lreos having boea treated with surceas in 
provenling the attacks of fungi. The pracliciil character of 
the work of the division is further shown in its action during 
the "grape scare" in New York City. Last fall the Board 
of Health of the city aeized a small coosigument of grapes 
that bad been sprayed with a soluliou oootoining a small 
amount of copper. This solution, known as Bordeaux 
mixture. Iiad been found elTectuiil in preventing black-rot, 
and had been extensively used. When the graves were 
seiEed, exaggerated reports of the bad effects reaulUug from 
the use of sprayed fruit were telegraphed far and wide, und 
the grape market was demoralised. As soon ns Lhu situation 
became known in Washington, the chief of the divisioD 
was sent lo New York, and by explaining to the Board of 
Health the barmlessnees of the small amount uf capper that 
properly itprayed grapes received, he slIajreKl the excitement 
and the market was restored to ilH previous condition. There 
is no doubt but that this prompt action saved tbousaods of 
dollars to the vineyardrstn of New York and other States. 
The amount of copper which the sprayed grapes contain haa 
t>een shown to be lesa than Ibol normally present io many of 
the articles of ordinary dieU 

Besides the bulletin mentioned in the tlrst part of this ftrti- 
cle there is ready for the press a repoK on the virulent vino 
disease of California, which, appeArtng near Anaheim nImiuI 
1884 or 1885, ha8 cauasd widespread dostruciioa of vinrn in 
that vicinity. The causes and cure or prevention of tfaia 
disease are at present unknown, but are being- diligently 
studied with the hope uf finding some remedy. There is 
also in preparation a report upon the work done by the 
division (luring the past year, and this will be issued as soon 
as circumstances permit. Finally, a new number of the 
Joumat of Mycology will be issued soon, which will coolaiu 
valuable and intermting matter One article is upon an 
Almond Ditiease ia California, caused by a fungus attacking 
the leaves and making them drop prematurely. Thi^ article 
is illustrated by four plates, and is followed by a statement 
of how to prevent the attack of the fungus. Anolherarticle 
is on Club-Koot, a disease caused by a fungus which uttacka 
the roots of cabbages, turnips, etc. This iJi also illu.4trated. 
Other articles deal with descriptions of new opeciee. or notea 
upon old ones. An important portion uf the number will tw 
the "Index to Literature." This covers the whole subject 
of diseases of plants, and embraces tbe literature of tlie en- 
tire world. It is the intention to give a brief notice or 
abfitraot of the rontenta of each [laper. The»e notices are 
arranged under subjects, so that it will be possible for one 
interested in any special subject to Hnd the articles treaLing 
of that subject without wading throunh the entire index, 
There will be over three hundred articles indexed in this 
single index, and an earneiit endeavor will be made to bar* 
it as complete as pouible. 

Jowps F. Jahss, M.Sc. 

WwaiORwn, D.C, F«b. 17. 
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A NEW COLOR SCHEME. 

Etkby btuilcnl of botany, ovnitholog}', or cntutnology, lius 
found the lack of any well-UeGiied sUndard orcr^il«d no- 
menclature or iTolor a prolific source of trial and perplerity. 
vrhtle tu ihe common ry» Ili4>re is nothing but confusion io 
our pre»eDt methods of dc«ig:natin]B: color. No stronger proof 
of tbis is needed than some of tbe terms uw>d to designate 
lyaBhionablc colore, such as "crushed strawberry." "ashes of 
P9," "elephant's brtatb." etc. What more absurd terms could 
one tasily choose toRXprcsR an intelligible conception. Tbi* ia 
no doubt turgi-ly duu U> Ibe furl that Lhvrc has been no uhau- 
nel ihroujih wbicli to introduce reform. It must be done 
through those who deal largely in material where there is 
fre«|uei»i occflHioii to tle»(i|;nKt« colors. Tbe naluralixt might 
fix hit) s(Hndani» and notnenclalore. as he han already done, 
but the gri*!!! woi'lU would go on Jnst the KOine, jjjnoring 
him and bis little diqne till the end of lime. The phyMcist 
may ftpecululv and Uoiftnatize ou the tbeortea of color and 
reach udniirable rritulls. but find himself unahle to alter the 
oonii'iiclalure of either commerce or every-dav life. Mauu- 
faclurers. nho depend upon the demands of trade, must pro- 
vide what is called fnr in tbe market or have Iheir waresleft 
orb their hnndv. and find themselves the lotiei-s thereby. The 
ever chnnsing fashions seem almost to necessitate the use of 
new and slrikinj; names for things eveu themselves very 
nncienL These facts leare little ground for hope that any 
reform caii be expected through the ordinary chaunvts of 
trade. 

It ih very refreshing, however, to And now and then a 
tnao who. ill tbi> midst of cnuimercial competition, is willing 
to ^ive Home lliougbt to the propagation of scientific truth. 
About twelve or thirteen years since Mr. Milton Rradley of 
Springfield, Mass , who was engafired in the manufacture of 
kindergarten supplier, conceived the idea of reducing the mak- 
ing of colored papers to sonic mctbcM) which would be practical 
aud ut the same time sufltcieutly accurate to be of vuluo as a 
tncao.<i of education. At my auggeslion the solar spectrum 
vtas taken as the hu^is of his scheme. Tbe dilBcuUy of re- 
pro<liK'ing lite lieAutiful colors of the sitectnun in plgmeuts 
seemed at first almost insurmountable, hut after long exper- 
iment, and Ihe ex|ienditure of much time and money, it was 
found that colors could be produced in papers which fairly 
approxiruule the colors of the spectrum. 

Tbe scheme adopted by Mr. Bradley contains six standard 
colors, vis., red. orange, yellow, greeu, blue, violet —colors 
generally recognised and readily distinguished in the solar 
apectrum. It was found that, combining these colors in the 
Maxw(«ll disks, a neutral grey could be produced, while with 
s less number this would be impossible. These, together 
with a while and a black, constitute the basis of the system. 
If a disk of one of these standard colors be placed upon the 
wheel together with a while disk, and the pro|)or<iou of the 
cxpoMsJ surfaces of the two diskn varied, a number of niodi- 
flcationa of the color varying from the standard to pure 
while will be obtained. Theae are called tints. Similar 
conibiiialions of the Ktandards with black pniduce what are 
called shades. Each of the standard colors i^ irenled in the 
sarao manner. If a disk a litile larger than the regular »iK« 
with a bonier graduated into 10(1 drgre««, be placed Iwhind 
Ae disks to bo used in combination, the exact proportion of 
each disk cau be determined. The fir^t letter of each color 
isuMdaailasymboI, exL-ept that for black N. (niger) is used to 
avoid ihe repetition of B. if we combine red and black in 
equul proportions, thus, R.SO N.no, we shall ffet a shade of 
--^. Wo may desiguate this as red shade No. I. lu a sim- 



ilar way each color would be treated. Each may be com- 
biued with other cuhirs and the symbols written in n similar 
manner. Ked and orange, the former predominating, would 
b« called orange red, writlon O.R. A given combination of 
these two colors would be expressed by 0.25 R75. Thl* 
would in turn have its tints and shades. When the propor- 
tions are not needed, R.T., R.8,, O.Y., G.B.8.. would very 
simply indicate red lint, red shade, orange yellow, green 
blue shade, respectively. Thus simply is the eye trained lo 
discern the components of each hue by the aid of tbe sym- 
bols. Tbe simplicity (if the system and surp&s-iing beauty 
and number of hue^ obt»iue<i is striking 

A lurge series of jiapers manufactured according to this 
scheme is already used in kindergartens and many primary 
Bchools. One manufieluring firm proposes to use the wheel 
and disl<s in counvction with the coloring of textile fabrics. 
The dinks are alao used in ordering new colors from the fao- 
lurr, where a duplicate set of the disks is used to translate 
the symbol into the visible effect desired. Arebiteols and 
artisans Qod the scheme convenient in studying Ihe effect of 
adjaceut colors. Imlced. a system of color harmonies has 
already beeo partly elaborated with this scheme as its basis. 

The next most imporlaot step is. for the physicists to es- 
tablish Ihe location of these six colors within certain limits 
of wave-leugths, and then secure some mulerial iu which the 
standard color can be permanently preserved forcomiiari.'ion. 
What a saving of confusion in Ihe use of color usuich is 
thns gaine<l we are hardly able lo realise. The following 
quotation (rom a pompblat iesui>d by the Millon Bradley 
Company, explnintng the acheme, will indicate one of Ihe 
many applications of tbe sobeme: — 

"A careful study of these repreveutattve combiDAtioos of 
disks will suggest numerous possibilities not meotioncd here. 
One of ihew is the giving of exact and definite names in tlio 
terms of our atandards to the common colors. For example, 
it is well ktiown that under the same name different maaa- 
facturers make pigments varying very largely in color. 

" If. having a small tablet of millboard or other suitable 
subAtsnce painted with an even coat of Windsor A: Newton's 
light red tube color, we malrb the cohir with our disVn, we 
Gud Ihe nomenclature to be 0,24, N.76; while a Gennan 
color with the same name gives 0.16, K.83, both beingtbadn 
nf orange, although the Geruiau color is much darker than 
Ihe other 

" The eatna lest with two lubes of cinnabar green gives 
Windsor ft Newton's, Y.14. G.Ut. N.74*; the Qermao, Y.12i, 
Q.t). W.3. N 741, the Orsi being a Mliade of a green yellow, 
and Ihe second a broken green yellow; the shade oonlains 
black with the yellow and green, and the broken color has 
both black »iid while. 

" In Windsor & Newi*m*» chrome yellow %se have 0.29. 
Y.71; the Qennan. 0.S5. Y.45, N.S); tbe iiret a pureomoge 
yellow: and tbe second a shade of a much more orange yel- 
low. 

"The following analysis of some other common colors 
may be interesting, as showing how simple and practical our 
nomenclature is: — 

'Chinese vermillion — R.77. 0.23. 

"Yellow ochre — 0. 2-1. Y.24, N.52. 

"Indian red — R.7I. 0.17*. N.75. 

" EmerHid giN>en~a.S3, B.U^, N.SSf 

•' Deep cadmium yellow — R.3*, 0.67. Y.«>. 

" Cbrome green. No. S — O.lflf, Y.5. N.TBi." 

J. H. PtLLfiBCRV;' 
BmUb CoUcf*. FAb. la 
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THE DECLINE OF 8WAOOKR.' 



We shall not. ne hope, be brcumiI of ltDOckiu(f aootber 
riRil into the coffin of RMpectabihty if tre rentur^ In point 
to the decline of Bwagifcr as otic of the i'lgu* of the lime». 
No duuLl the change U aomevrbfil rereiit, and the Iransilinn 
banlly crtutpletM. B'lt we laaj ukc it as esUibl ishotl that, 
for lh« iiiiMiivnl at anv ratt, swaggT i« not Uif- fnahion. No 
doubt thf) consciouMMs of personal in<>rit and poimilile aupu- 
riorit>' U &8 Htrouff in buiu«n nature as ever. Bnt diusI peo- 
ple are conlented to acquiesce in the knowledge ol the fact, and 
Kn wiUinK not ooly tu fore^ the particular form of its ex- 
prcsioQ nliirh ia tcuovn as " Hiragger." but eren lo live 
without expreniDK >t visibly at all. The most ohvtous and 
diou^remblt^ form of »clf a^ertion, nrbich conM&la in luakitig 
a< her people poDscinu^ of their inferiority by inleasely qq- 
pleuanc nod euperciltou:^ behavior, has, of course, been dead 
and doDB with as a social claim for half u generalti}ii. Rigli- 
born and wealthy h«roeaof lh« old novelisU, who were too 
;reat to speak at the brffukfatit-uihle, and *' turned to Hing' a 
morsel to their dogs with iiu uir of biffh-hred aouchslaDce." 
eiiBi 110 I'lnjier in flclion, and very raTPly in lift*, Mr, 
Oran<lcourt was iierhups the last of theui. But Kwajrcer in 
its minor and more amusing maQifostalions is also dying; 
and Ihouirh it is premature to write its epitaph, we may call 
atleulion lo vjoip of Ihe «yniptomx of its decay. One of Die 
later forms of swagger, much affected by men of the bachelor 
leisured class, and e«pe«iatly by the much-abui»ed " lotus- 
eaters" of club-land, was the nil admirari attitude. Tt had 
quite s TOf[ue for a time, and in addition to conveying au 
impreesioD of superiority, saved a (treat deal of irouble. 
Older men wlio had secu life wew spared the effort of hear- 
iD{ almut it Mgaio; and ynung men who had not were able 
lo convey the impression that tliey had. Tliis form of awacr- 
ger bad poailire merits in a nc)ralivo form. It is still in u»e 
as a weapon against a bore, but as a fashionable cult it exists 
DO lonfrer. It is at dead as wigs and powder. 

Soldieni, for inBtaace, are now among the quietest of men, 
not nnarked off by any manaerisms of dreat or demeanor 
frimi other well-bred and ngreeable K^oilemen. No doubt 
" coHipwtitioo," in place of purchase, has somewhat reducnd 
the number of men of private fortune who hold her Majes- 
ty's cvrnmiiwion. But even if that consideration could ac- 
count for the difFerence, the change is only partial, and the 
Qavalry is slill a s«t-vice muinly oflicered by men of means. 
Bat the heavy " plunger" ^wugg^r which once distinguished 
tb?se gentlemen itt their relalinnH to men in lea>»i faflhinnable 
profe««ioD» has almost disappean-d, except among n few of the 
Very old stagers who cannot uideflrn, and the very young 
Doea wlio have not learned heller. Some evidence uf the 
change of manner amoop sohli'-re may be found in their in- 
crvHsed i>opulnrity in general society — among men. that is; for 
it maybe doubted whether the other sex quite shares the sat- 
isfnclion with which men hail the absence of Ibe military 
iwagger. titr Thunias dc Bontt no longer citmm in "s<^^>wl- 
Ing round the room noconlin? to hia fasfaion, and a face 
which ik kind enough to assume an expression which seems 
to ask. ' And who the devil are you. sirt' asvlrarly as if the 
Ovneral had himsielf given utterance to the words," On Ihe 
contrary, he as n ruto makes himself exceedingly pleasant, 
elainiM no more attention than is spootaoeously rendered lo 
bim auil hia known position in the service, and perhaps for- 
gets lo |])1 hisslass while euifaged in e^tplainiog lh« theory 
of the Kriegapiel to some in.iuinng young-itcr. 

• Loudon 9p*eMtor- 



Among minor types we may notice llidt Uhs tcholaatio 
swaggerer whom Thackeray denounce*! am(>n:r his universitj 
snobs bas alojoet, if not quite, disappeared — partly, per- 
haps, because seholara are now larned oat by the hundred 
instead of by half dozens, and their monopoly of a certain 
kind of knowledge is broken; partly hecanse gno<l taste haa 
grown with knowledge, and scholars may also U- men of ibo 
world. No doubt, with wisdom comelh understanding; but 
we wish thai those men of tite age, the "srienttftc g^utla- 
men " — scholars are rather down in the world junt now — 
could discern the signs of thetiniesin Ihe matter of swagger. 
At prewut tbey posMBS. with Jewa, mushroom flnanf^iera, 
and very succenfal tradesmen — the Egerton Bompttses of 
the day — alinDSt a tDOuopoly of the atnount of obvious and 
positive wwagger (risible. Whether in public controveray or 
social intercourse, tbe acicutitlc person aumelimfw swaggecv 
with uiiquenchMble energy. In tlioae public discuations 
which lend «uch piquancy to the colNmtia of the Times in 
Ibe dull season, he slill deltghu tu pounce from hia bygMtnio 
mountain home on some wreiched disputant, and show him 
up OB an as« — and a fraudulent a»s — in that strong native 
Saxnn, undimmed by " pe<lantry " and " silly compUanee," 
which lew gifted minds call education and cuurteay. And, 
if some weak controversialiftl writes in the victim's defeoiM 
to Hay that, afti'r all, what was in the pour man's mind was 
perhaps so-and-so, how promptly some other scienlitic person 
tikes up the cudgels and knocks the aooseose out of himl 
These sterling qualities have so endeared bim lo the social 
eircle that the mere reference lo a " ' pfofeawr " — au boaiH^ 
able title which aeems to be monopolized by the expounders 
of natural science — is usually enough to drive any number 
of plain meu half fraulie. No doubt society has itself lo 
blame in a measure for the tyranny of the professor*. U 
nverestimaled the value of the *' fuels" which they koev, 
Ijefore they could he weighed and compared wilb other fomm 
of information. The modesty uf Faraday, with his mild 
fonnuK ' ' It may b« so." and of Darwin — who was a eoun- 
iry squire aa well ns a faiolt^at — are forgotten in the swag- 
ger of the new men. But swagger, though not confined lo 
parvenus, is. after all. the jMirvenu's heKctling lemplation; 
and the " scientiBc meu" are the pmreeuos of knowledge. 

Swagger, nowadays, h mtioly limited to people living In 
little worlds of their own. Conluct with the big world and 
re«lities rube it away. Petty country squires, buried in re- 
mote neighborhoods, often iiive themselves airs most comi- 
cal lo heboid by those capable of com|taring what they are 
with what they claim to be. The bumptious scieotiHc gen- 
tlemen who have made their class a byword, the bloated 
financier, and the overgrown shop-keeper, even whenaucoess 
is attained, are only on the verge of the world where their 
training should begin. Their lime has been otherwisD. and, 
let us hope, more proQlably. occupied; and if (hey do not 
reform, their children probably will, and will do their bust 
to rLH-'laim their erring parenta. For there is no lesson which 
tbat increasingly wise young person, the young man on bis 
promotion, has laid more to heart than that " swagger," or» 
as he prefers to call il, " side," doea not pay; and whatever 
his private opinion as to bis own merits, he distiuguisbes 
very clearly between the swagger which doc* not [Kiy and 
jndicous self-advertisement which does. MorfK>ver. being 
an educated young person with some claims to good taa(«, 
he is discriminating even in the means he takes to advertiaa 
himself, having recourse only as a Inst and doubtful re- 
source to Helf-as»erlion or eccentricities of drws and 
manner. 
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MARINE EKOINEERlNd AND NAVAL ARCHITECTI'RE 
AT CORNEU« 

In October, 1800, tlie Board of Tnuitees ot Cornell Uclversity 
aatboriEed Ibe director ot Sibley College, Dr. R. B. lliurHtoD, to 
organize a |p«duat<> erhool of marine pnKin»eriDf{ unti naval 
Hrrbllcrtnre a"* a dejiartinpnl of Uiat colkgp. Owing to ibo diffi- 
culty (if obtaititng ttiiltable otflcer«, no appoinliiii-nta wt>re nisde 
anlil S«ptomt>er, 1801, when Vmlvmor W. F. Durond, late of the 
Btiein<N^ Cofpe of tbc Onitwl Statw Navy, wan nppointed priDci- 
pal. I liis appaintment «-»« followed Home months later by that 
of Profpfftor G. K. McDermotl. Inif ivltli J, & G. Thompson), 
Cl;df)l»iik, SB awistaut in Daval architecture. 

Tho ohjecc of Ibe school is to provide courses, liuth practical and 
theoretical, where any one po68e>s«d of a Rood general eoKineer- 
iiif; knowledge may Icttrii of the oppltcaliont) oi enKineerioK and 
Hcienc-c to the deMKn. buildlni;, powering, and propuUion of tck- 
Babtof all tyiiex. The ci>urtH.«aii at pn>i<eut offered i^orer tAoyeore, 
and arp di-Hignnl to tfaorousbly ground the student In the fuoda* 
mental principlpfi of the acientre, aud lu give him a lars*: amount 
flf prariiral appltralion by tbe study nnd aiuilyins of exi»ttnit tlc- 
afgnn, nnd the HnlwMjnent preparation of designs of an originul 
rharACter. 

TlH* prc«M?nt year is cooflMered as formaiiT*'. hut n^ilnr cvmrsefi 
MIL- f;i«r«rn in marlni^ fngin«4>rtng. narni nrrlutecttire. ami ship- 
buildiu};, th^ work tifin); taken by frum tvr<-lveiottflo«a fltud>?nts. 
Duiin^ the mmitif; spring and suQimer FrofFf^or Lldiand will 
vi»il ihe >ch<>oU of i^jtullar klml tn Europe, studjine their orgaai- 
OHtion, nu'thndtt, i.i}iiipuivnl, nnd objecla, in order that the school 
may have the advantage, as far AjS i)ra diiTcrinK conditions will 
ad mil, of the results of esperience in these older scliooU. 

Thr work at tlie anirntiiiy may be supplemented by an annual 
cxcufoion or bwpeclion intir n( from Len dajs to two n-eeka, in 
wbk'h till' leading xhip'^Fnrd!) nml iiiiiriiif-enpfine shops of the At- 
lantic cimsl an* visited, in ciimpany with i)ii« of tlif teneher*, By 
means of the«e visitx the student is brought into immediate con- 
tact with Ihe actual fulftliDent of the vaiious ]>roblen)« which he 
bas been muOjiuk from lecture, text b<x>k. and drawlnRboard. 
Tbi' practieni uit{h'j<lH of work are examined, notes and sketches 
are taken, and a written report un the trip is prepared and sub- 
mitted. 

In the arrangement of Lbe sultjecta and in the ditieiao of time 
for ttw profcsetionnl work, it i^ intended to iclveaufHcient time to 
theory and gCDcrAl principle* to furnish a good general grasp of 
lh««ul)jecl, Buch theoreticfll work be<n£ aln-ay-i Ulufltrated and 
impresMd by applicatioott to practice, and supplemented by a large 
amount of work more purely practical in character. 

The objects to be kept in view are considered a* two- fold. Pirsf. 
tbe power to deal itileirii;enllj «ith tbe actual problems of ship 
and power de^Rn and cou^tructloa a8 tbey present Ibeuiselves iu 
praotioe. Se^^ond, tbe foe<iering aiul developaienl of ibat oriRiiutl- 
ity of thought which, under prij(H'r conirol and with other giflti, 
iiiay form the iutggeBtiteDet« of mind cluractcristlcuif thoiwquali- 
flod to aid in Ihe continual ndTxaoenient of engineering and sci- 
fiUliBc work. 

Of Bppcial equipment tbe sobxtl is provided kith llie following: 
Sercral hundred photot!r.-vph!t artd drawings, both ceneral and d«< 
tall, ilhiMratire of marinf' i^nstruction of all forms, A number 
of hnir-brtiudcb mndeN of i^hipH. including somcof the more noted 
Aclkniic liners. A complf'te set of Copeabagett ship curves, with 
battens, sperjdl drawing t'tiris, and all appliancee for ship draw- 
ing. An A'Tfler intejtrator of tbe iHie^t typ« Lar^e adililions 
are being made i-j the iHif>kH and oibiT profewional literoture al- 
ready in the library, und uu paiut will be spared to make the 
library e(|utpinent us vomptete as puaeibW la avery form of lit«ra- 
ture rebiiing to marine engineering and naval arciiltecture. The 
equipment nf the general meehuukwl laboratory, unexcelled in 
extent fay tbnt of any laboratory in the world, in also available (or 
iiM> hv the student, and every related department of tbn univer- 
aiiy will offer its he«.t facillliefl for snoh work as students in the 
Sotioul of BlBrine Engmei-rlng and Naval Arobiieoture may tind 
de!>irnblc. 



NOTES AKD NEW8. 

PttorESBOR Cbaqin, in charge of the Department of Geokinr 
and Palffiontology in Colorado College, Colorado Springs. iH oo«r 
abspTit on leave in the service of the Geological 8urvey of Texu. 
under Stale (leologist Dumhle. Hin work will be largely paleon- 
tologiral. His headquarieis and addreHs arc Austin, Texa^, 

— The committee on tbe memorial lobe erected totlio memory 
of the late O, A. Hirn. the emittent engineer and phyeictet, com- 
posed of ralecied representative men in hlsdepaulmentof researdi 
throughout the world, has Junt is^ned. through (ti pre»ideni. H 
O. Kern, a circular inviiing contributions from all who desire to 
aid in this work, and who appreciate ihe contribulk>n« made to 
science and to the arts b^' that great man. M. llirn die! at Ool- 
rnar, Alsace, January, 1Fi90, and Ihts commiltie was very kkwi 
afterwan) formed for thix i^iMfcial purfioMe. Its plan is to erect 
at Colmar u luonuinpiit, to be de)tigne<l by hi« fHvnd, M, Ilar- 
Iholdi, n stwtuv in bronze, lbe pedwint fi be inw:rit'«l with the 
simple words: 

a. A. HiRV, 

uiS'ittdo. 

Il 18 expected that the monQment will bo erected mainly by coo- 
lribuiiou« from tbe cilizem uT hie naiivo town; liul the votuntarj 
oontribulions of friendu all over tbe world will be itladly received 
ax lolfLTis of tbe respect and otfeclion wbii^h the man nud his 
work have earned for him Sucb fund^ as may be glren for ibis 
object may be sent direc'ily to the treaiturer, M. Oeiirges Baer, 
Colmar, sod to any memtier of tbe committee in tbifc counlrr. 
Prof««wn Axapb IT»II, L. 9. Roldi'ii. W. B Taylor, and Dr. 
T1iur«lon will gladl.v take charge uf them and forward with f>uila- 
ble acknowledgmenis lo tbe donors. 

— At the August meeljng, in Wa;thinglnn, of the Society for 
tbe Promotion of Agriculmral Science, a paper was presented on 
" Eastern and Western Weeds." by Uyron D. Ualsled, New Bruoa* 
wick. N.J. HtH remarkH were touudi.-d U|jou the report* uf a huge 
number of Itutaniats and cn^ growent throughout the Cniied 
States, reneivetl in response to lettera aeut to them or quvttuns 
attked througli ihe piibltn |»reas. Hiving lived for four years in 
Iowa, nnd being now a reaident of New Jersey, the weeds of Chrae 
two Slatea have received penonat con.sideriuion. and therefore 
tbe«c widely neparateJ States will furnish a bai^ls for a cotnparMon 
of tbe weeds of tbe Ea*t and the WMt. not heiog unmindful of 
the fact tliat Iowa represents the central part of our continent, 
while the W«-«t, strirlly H|>eakiiifr. reaches beyon 1 the Sierraa. Tbe 
New Jersey liiit can hi^ made up from tbe one for Iowa by omit- 
ting >«vi>uty-tive of the oniite prairie plants mostly perennials, 
sod adding forty-three, u large perci^ntnge of ivhi<:b are annuals. 
Tbe only tjingle weed of the Brsi rank «trit'krn frooi the lowt h»t 
in adapting it for New Jersey is « speciirs of pig WKini, but even 
this within tbe lasc y^ar bna been found within the latter Slate. 
On tbe other hand there are several Hrst-class weeds tbal are added 
in Iho adoption of the western list lo tbe East. Of micb, for ex- 
ample, ore: a pepper gnus, tbe wild radtih, two kinds of cockle- 
bur, feverfew, wild oDiun, wild leek, nut-gratts. Bermuda gniss, 
and a Mad of cbeas, or a total of ten of the worvt weed*. That 
which is tru« of New Jrr^y aud Iowa likewiie liold« good for the 
wliole Knsi compared with the whole West. Tlio East iaorerruD 
with a lari^cr numtier of tlie most aegrewsive weeib; weeds tliat 
QMH-rt their ability to ro«titt the forces of the cultivator and plant 
iheir l)anneni upon the tilled grourxl. likewiiw unnual weed* thai 
stock tbe soil with a multitude of seeds, ready to spring into life 
whenever an opportunity olfera. Some species of weeds are found 
everywhere, from Maine to California, at Chenopodium album. 
Amamntusreinittvxus, Xuulbium-CaDadeuw, Plautftgulanceolala, 
Capeelia Bursa-pa«loris. and Portulaca olenicca. There arc ulben 
prominent on the Pacific Coast and not clsewherv. as the Bordeuio 
niurinum, Silybura Marinnum. and Halva tiurealt!. Likewise 
there ore weeds peculiar [q the Rocky Mounrain region, as tbe Iva 
axillaris, Fmnscria toiut-nioss. while on Ihe pmiries. e^{>ecinlly in 
Kansa.T( and Nebrt^ka. the following head llie lUt: CencbniH trib- 
uluides, Asclepias Syrlaca, Stdnnum rostratum, nnd HclIanthttB 
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annuua. In th» middle pnurie Stalm it i8 rooBtl^ th« mctnbcrsof 
Lbt sanflow^r fsmUy, as the ranwreda anil cocklebur?. that pre- 
vail. ComiiiK iula lhi> (--entral StntMt the list i« led bj Canada 
ibrtle, iiuai'kKnuM. diK-k«, daJoy, cht^a, plaatAin, and purslane. 
to Uiid) Iifll w^ ndd mi)'! carrot, onion, and paruiip, and the like 
oM foivEgD vnrtDtv*, we have the extensive catalogoe of th««« 
plant ptnta that prej upon the lands or N«w England. Of the 
<reed« of the 8oath as compared with (hone of the North it has 
not beeD the purpnae here to speak, npr of the miRratMn of 

— At a meeting of the Cliemiml SoriPty of WashinKHw, Feb, 
h. \V. U- Kruff rvad a p«iM>r on "Tlip Behavior of Sugar Solti- 
tioni wiih Ar<Mono." Awione and water are ini»cihlf in all pro- 
portiuni «i ordinary tcmp^rahiivs. If a mixture i!> prepared 
cODtaifling more than ten per cent acetone, and «u^r added in 
SDUU qiiantiliM diawlvinf; after each addition, a point will be 
leaetie^l where the further addilion of »UR»reaUAeH a reparation 
cf acTtone. We c-an coallnn^! x<ldiiig iiagar until the water ia 
flAturated. It will then mill (n>iit»in ascaall percenlai^e of Hcetoue. 
At 34^ C. this is u|>i)roxi(ii:it>'I.v U.5 (Jt-r cent. On ai^vimnl nf Ihe 
hiKlil.t viw-oiiH iialuro of u ■ntiiiated euear soluliun it i^ itupu«si1i|e 
to ilrliToiinv this liKure acciimtely. It ia thus Qeceaaary to reeerse 
the pojblem, deternnDing (be wlubiUty of acetone ID EURar eolu- 
tJuOB of var5 ivg strength. Sacrose is al«olutely insoluble io pur« 
avetoue. The acetone UMed boiled at 57.5° C. The follun-mg 
loethod wa« u»ed for d«tcrmiiiin); the uolubility of acetooe in kagar 
solutions. TMeDty-tlTeRraiuHofasugar solution of known Htren^th 
were rapidly weighed into a fla^k, a small tht-rnintneter iosfrted 
and the flB<Jc dosed with a rubber «tnppi-r. The whole npiMnttuK 
wa9 then weighed. It wan brtHigbt to (h*> require! t('iii|ieni(ure 
atwl aci-tone aitdid in Mmiill quaDtiiira from a burelte, the Bask 
beinjc ftloppered and «baken before each addition. Tlif flask and 
cOdtentK were carefully kept at llie same lempe-rature. As soon 
sa tlw salumtioa [mint wati reached the next drop of acetone pro- 
dared a milkioev?, which 011 stuiidioi; le^ilved tfelf into tuinutc 
I of acetone. The flu^k was then weighed aKatu, and the weight 
acttouv add«d detvriuiaed in Ihia maoner. The resulta were 
ntiafactory. The solubility of acetone id eu^r aolutions 
lU we raise the temperature. The curves of aoluMUty 
determined for thrrc tem|K'rftture.<, 80", 25", and 30"^ C. 
)iu 40 to ffO per ornt nu^nr they arc practically parallel, and 
>m 50 per cent they approach each other. It Mems probable 
Uiat they tnoct at 73 ptr cent; 

TaMe 0/ iiolvbUity. 
Oa* kastfiM graan locar aolaUou dlwolf a per «mt aevioaa at— 
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' — Accordingr 10 a report r«e«ntl.T pnbliahed in (jemiany, there 
were, in I8S9, ft,S60 workmen kiMe<l in accidenU, and 3S,9»3 seri- 
oualy injured. These losses do not Tary much trua one year to 
another. AVifwre compares Ibe fluurrs wUb thotH) of tbc killed 
and wouQ'lei^l at Oravi'Ioite — one of thu moal murleroui^ battles 
in ibt* century — which were 4.iW and 30,ft?7. The indiisiriea 
farni*hiut; m<j(^t accideols were as folluwa, in denci-ndine order: 
niitK«. railways, quarrien. subterranean war)n>, hnildinic. brew- 
erien- All induatries an< .-fVranitpd in M oorp<^mUone. and it is 
iinated that more ihan 4 I'kDO.OOO of work-pi-ople nrc ttiAurO'l. 
roondsand fmcliirm are the mDet u»nal form of injury, and the 
irslton of iToatmcnt tends to increase every year, by Tirtne of a 
law which makts on allowance when incapority for work ejoecda 



tbrre weeks ithis wa« bated on the ohservation that fractures weiv 
generally healed in three weeks). Since this law wax iotroilapiil 
Ihe trenlment of fracturea has taken longer. There are always 
more accidents in winter than in summer, and 00 Mondays am) 
Batnrduys than en other days. Abo, there are twice as manyae- 
cidpnt» from 9 A. If. to noon, and from 8 to P.M., than from 6 to 
A.M., and from noon to 8 P.M. Better ligbt in Mimmer, and fa 
tigue towards the end of each half-day of six botirs, are aupfMiaed 
to explain some of tbme rariationa. 

— In the February number of Nafurt IVote*. Mr. Rohpfl Horler 
Touchex for the accuracy of a xtory which seema In indicate Ih'- 
posvibilily of very lender feeliuK ■" ■u'^nkeyji). A friend nf Mr 
HorleyV, a native of India, wa« itittrtiic in hta gard«n, wlien n loud 
chattering announced the arrii^al of a large party of monkeys, wlio 
forthwith proceeded to make a meal off bis fruits. FeariDg the 
loss of bis entire crop, be fetched his fowlint^-pivce. and. to 
frii;bten them away, Hred it off. aa he thought, otrer the beads of 
ihe chattering crow. They all fled away, but be noticed, left be- 
hind upon a boui;h, what looked like one fallen asleep with its 
head resting u;k»i its arme. As it did not move, lie^ent a Hrrvant 
up the tree, who found that it was quite dead, havlntt been sbot 
through the heart. He bad it fetched down and buried tivnenth 
the tree; and on the morrow be saw. >i1ting upon the Utile mound, 
the male of the dovl monkey. It remained there for sercrat daya 
bewailing ita )o««. 

— The people of Vienna hare been crBdtly alarmed by the oal- 
break of a uew efMdemic. which i* believed by some lo !» con- 
uectod with the inlluenxa. It affecU the iiilestioev, its simptoms 
being fever and acute colic, with the ejection of L>l<Hid. It* ap> 
pearanee seems to indicate the alworption nf HtMue poisonous mat- 
ter. At Hr«t it was Rttribat<:<d to the driokinii-wster, but thi* 
view baa been generally nbunduued. A rvpruwutatlTeof a Vieniui 
iiewspa|>er bait taken the opinion of some of the Vienna physi- 
cians on the subject. Professor Kothnigel Imitated m [vooounce 
any Judgment on the illneie. Ihe facts n<n bavinit lH<eu sufflctently 
studied. Pmfeaaor DraMhe thought It might l>e "nothing else 
than a distinct form of intlucnxa," auil was cnntldent that It was 
not due to the drinking-water. FYofesmr (Mer was alao «ure that 
the drinking-water bad nothing to do with the disease, and *' did 
not coDvidwr (bnt there was any indispatabte evidence of its con- 
nection with intliienza" Dr. Betlelbeim seemed to think that 
there was somelbinf; in commoii b«-tween tnfluensa and the new 
malady called " calarrb of tbo inteiaine*." He liaied hta opinion 
on the fact that from the day when the latter made ltd appear- 
ance in an epidemic form caeet of ordinary inOueuta had liegun 
to decrease. He looked opoo them both as being of an infi-ctious 
nature. A clremloal analyst. Dr. Jolle^, caid it would ro'iuire 
throe wt«k8 to make a bacteriologtoal imjuiry into the character 
of the illnesti. A chemical analyais of tlie drinking-water, may% 
Nature, showed it to be of nonuvl purity. 

— Xatnnr prtnt-i some notes by Mr. J. J. Walker. R S., •>i> iinls* 
nMt bi-ellca at OittrattAr and Tangier, with eepeciol refercn'-^j to 
the Uispetidre. The searf^h for ants' nest Hiater is a somewhat 
troublewnu: en)[iIormrnl, aii only about two or three per rent ot 
the ants' nevta contain the lipetl<>. Mr Walker, however, thinks 
*'il b a pretty fight, and one which compensates for 1 grt-al deal 
of frLraiu to the "■ye)>, ns wf II iw lo tlte tmck. to see n Utemoecelu 
or Brrtmattm lying motionlean among Ibe hurrying crowd of ants 
and then, fa Idenly derel.>t>lng an amount nf lee quite mrprifing 
in so small a creature, marching olT daintily on the lips of its toes 
(ur rather tarsi) wttb a ludicrous resemblaoce. in gait and appear* 
ancc, to a tiny Ci-ab." Tbe comparatively weak mandibles nf the 
ants are invflrotive aipilnst ibe bard armtr and tightly -packed 
HmbBof the K-eilei*. wbicb devoiu the lielpleM brood witli impu- 
nity. Mr. Walker has luuru than once takeu 5. acntangtlw with 
a bolf-eaten Inrva in bib Jiw>. and they ore usually to be f'^uad 
clinging to the nupses of larvte where tliew lio thickest. Ou the 
other band he once (hut ouce onlf) saw an ant take up a S. 
arttchnaitien In li-i mnndibles and carry it off into a lower galler* 
of tbe nest; but thl4 may hare been done nnder the inQueniw of 
alarm, the frighteiwd ant ^cixiBs on the fltat object that came In 
its way. 
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ceotage of this mean to the actual distance. All distances 
are in decimals of an Inch. 
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CoBUnitPtoatloim trill b> wloomod (nam wir qu«rUr. Jlbat(»ot>a(B«laiitiflc 
pi^nn an Mltolhiil. Kod ow batxlrwl eoplM at Ibo laMio eoalAialnic sueb wll I 
be mailed ll>« *iilkor od mqunal lii ■diatuM'. Rr|rctr(l maniuKriittH wtll bn 
r»tuni^ to thp nutlinr« onlj whr-n the nxpiiallo amounl of poalaffo amm- 
paBlMUiemaauaartpt. WhU«T«r U lBt«Dd»d f of iiuertlaa iiBat bn MUbooU- 
aBtt-O bv lJi« iiau« and addnaa or ibe ■rlt«r: not n«eeMarllT for piibUeatloa. 
bill, an a KOamnty of goin\ falih. Wu ill u«l kojd ounielVM rMiMnalble for 
•ar t1*w or <>|>liiioiis exjtrvM^d Id the oommualcaUona Of Odi oarT^ipcNUlcala. 

Altoatliw la oallod lo tbe "Want*" iwliimti. All am loT-Had U* uae It Id 
■sUoitlBK liiloraatlan or MAklnc ntyi votOAtMM, Th* imbm tad ftddi«M of 
■ppUoaat* «tio«ld (miItdii In full, to UmI aaawon nlllKodlnwttotlwm. Tim 
**Kse)ia«iM** eottunn la Ukowbm opva. 

Par Adrertiolng Batoi ouplr to IIbhkt P. Tatlml IT Laiar<ttt* Plaor, NeV 
Tort. 



ESTIMATES OF DISTANCE. 

Herbebt NlcHOLB, in bis experiments un "The Pnychol- 
ogy of liTTip" [Amtrican Journal of Psychologjf, April. 
leOI), has shoivii that ettlimales or time interfaU ore iiiflii- 
onced !»)• immediately preceding- enlitoateK. »o (hat, in ireneral, 
inter rals ure judged to he \nr>gfr after practice on estimating 
an actually loneer iuterva] than when uo such practice pre- 
cedes, and shorter after practice on a shorter interval. The 
experimenlB about to be described were undevinken to eee 
whether the ^ me rule applies to estimates of distance. Tlioy 
show no such effect, (terhaps because ihe intcrveniiii; prac 
tire WR3 not Butficioolly sutttaioed to affect the jndfrment. 
But the results are interesting (or several reasons, and they 
are therefore ttiven below. 

The mode of experimenting: was as follows: On each of 
Lbrce abct-ls of unruled paper (about tiix hy nine inches) wax 
placed a piir of pencil dots: on the llritt these wore 4.02 
inches apart; on the aecoml .92 of an inch; on the Uiird ex- 
actly the same distance as on ihe fir^t. Without bein^- told 
the object of tlie experiments, the penton to be exi^riiiiented 
on was shown the Drat pair of dots, allowMJ lo look bI thrm 
as K'Dff as hu pleast^l, and tlieu, the paper being takcu away, 
told to make fiom memory. on a »lip 9X1 incben, two dot9 at 
the Bamo dialuiice ap>irt, as nearly as he could. This waH 
reiw^aled on a fresh xbovt. without his lookin^^ at tlie itiod<»t 
a^in.andiMj on till he had made Ivn trials. The same thing' 
WOA then repeatml with th« secondhand third sbeels. 

The following table show» tlie results, the first column 
frivioK the ditTerence between the actual distance of the dots 
and the nveru^ of the ten eHtimnle^t In nach series : the second 
column the pjrcentaKe of this dilFerencG to the actual dis- 
tance: the third the m^an deviation of the estimates from the 
average (liken always as positive); and the fourth the |>er- 
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The degree to which Ihe absolute value of the errors de- 
pends on previous training is plainly ftbown; for instance. 
L. F,, in whose case they ar* remarkably smalf. is the 
daughter of a wellknowu artist and ber»elf acc3mpli«>hed in 
the ufte of the p<>ncit, while A. L. B. is a boy 6ve years ot 
age. The consistency of the estimates seems, however, lo 
depend much lesson Intining, as shown in tlit^ third coluoin, 
the ratio of A. T.. B's. mean dovialiuns lo those of L. F. 
buing about 1^5, 1.7. and 6.8 for the three series respectively, 
while the ratios of their errors (from the first column) are 
27, 4, and 131. In the cases of B. S.. A. L. B.. and L. B. 
the erron* are nearly proportional to the actual leng^lh of the 
intervals, which would seem Ihe naturHl rule: but in the ulber 
casee there seems a tendency toward makinfc errora of the 
same absolute value in esiimoting both short and long inter- 
vals. A. L. B., whose absolute errors are far the largest, 
keeps them most nearly proportional. The mean deviations 
are much more generally proportional to tbe intervals, the 
most noticeable exception being thai of J. B. — alto Ihe chief 
exception to pniporliunality in the former case. 

Arthur E. BoarwicK. 



THE LATEST ADVANCES IN SPECTRUM PHOTOO-] 
RAPIIY. 

A LETTER ju-st received by the present writer from Mr. 
Victor Schumann of Leipzig, whose work in tbr domain of 
sptclroj^raphy is less widely known and appreciated than it 
deserves to l>e, reveals such surprising advances within tbe 
past year in photofi-rsphin); radiations in the iiltra-riolet 
spectrum, that I am impelled tn present the following sum- 
marv of Mr. Schumann's results. 

More thuu two years ago be demonstrated the remarkable 
absorptive etfecl of air upon very short vibrations, so great, 
indeed, that even the air within the tubes of the spectrograph 
wu» a senous obatacle to the inve«lieation. However, lie 
was able, with the apparatas ihtn at hand, to demoostrote 
the existence of lines up to and beyond wave-length 1,882 by 
photography, using the light of the aluminum sparlr. 

With the tine skill and ingenuity which has ever ollftntc* 
lerited bis work, Mr. Bchtimanu has since <x)i>»*.ruct«d a 
spectrograph exhausted of sir, with lenses and prism of 
white fluoi--spar. The source of li^ht for these researcbea 
was the hydrt^en Geissler lube. With Ihe '* rathauat^ 
spcclroRcope," as it is termed, andplates of proper sensttito* ^ 
ness, Mr. Schumann Qods Ibe pboiographic action of tbe| 
spectrum beyond wave-length 1,8S2 very strong indeed. It 
is composed of fourteen groups of tines, including altogether 
about six hundred lines. The boundary of Ibis hitherto «a- 
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tirrly unkooirn portion of the speolruni exteodx «bouL four 
tiaies am f»r froni lUe inont refransibie Im? hiOierlo photo- 
iphpd llhe alaminutu line 1.H53). as Ihnt liuc is Wyood 
» bim hydroffeu IJa* of wavclt^uetb 4.861. The iolerest 
Id t)i»e iTSearchea ir, tberefore. vt-ry ^reat: nod it bcwius ns 
kbuugh the limit of ibp radiations might ouly be reuclied 
rbsD wfl eat) dHfct lh<>m in th(^ iiniremal rther ilscir. iin- 
fealed by a imce of an ahtiorptive medium, and wilb |)hO' 
rmphie p)Rt«8 of special character. 

Tti*- ordirmry plates do not sprve for *ork of thia bind. 
rbu platn used by Mr. Scbutnaun are specially made by 
^imtc'lf. and are peculiar in poase^slnf; f^reat ftenflitirenpn to 
I the ulln violet rays, but relatively very little to the lisbl of 
lie risible ipe<Hrum. Be<-ause of this iDWDsitivfoeas lo the 
riaible spectrum, the plate acts toward the ultra-violet pre- 
tiaeJy like one exiMM^d in [iltfr^l lii^ht. frooi which atl the 
178 have been abHortx-d, nhirli. as diffused light iu llic 
troKrapli, would tend t<.> c-hu<^ fogginesN of the picture. 
}ue^ Is the effect when an attempt ib made to plHitoirn>ph 
|he ultra-violet spectrum with aa ordinary plat«'. for. before 
lie ultra-violet my;^ have ufTectrd Ihe plate, or produced a 
liaLiDct imaifc, tbe plate is foiftfed all over by the diffused 
ight. The method of makiD^ the new plates is not yet pti1> 
ibed. because the investi^^ations are not yet cooipleled nor 
tdy for publication. 

Pbotogr.iphy in n vacuum presents Borae difTlruUies and 

]uire«( far greater care than under ordinary cotuIiliooH, 

tven under the most favorable conditions the photographic 

tffect of these ettremely refrangible radiations is relatively 

very wi^k ihnl on many plates prepared according to ihe 

i«w method it was dtflloutt lo eslablieh even the existence 

of tbe vibraiinns of tbe Ahoricsi n-ave lengths. 

We may look forward with tlie {greatest iniereel to the 
9tirly publioatioN of full dclatU and retultx of this moftt 
■kUfnlly conducted investli^alion, which haR so greatly ex- 
tanded the bnown tiniitB of the invisible Kpectruni. 

KoHTN Hitchcock. 

I Mam. Af«k, Waataodua, D.C, Xttt. td 



METAIjS at high TE-MPEKATUKha 

Ow Feb. a. ProfeB9*>r Roberts-Aualen, C.B., gave a very 

iDterestiniT lecture on melals at hitfb temperatures at the 

Royal Institution. As was to b*> eiprcted, nothing very 

novel was brouBhi forward, but the lecturer certainly sue- 

c«>dcd to demonMratinff to n large audience results T7hicb 

bave hithrrto been only obtained iu the laboratory. Every 

who bad evt^ heacd Proffs»or Roberts-Austen lecture, 

IDW8 hi* fondnesH for cxjierinienling with boIJ, which no 

is niiuily dun to \m po^ilion at the mint, Ihouirh, ajwrt 

tilts, many would lind a certain fascination in handling: 

ind «xperinienlifig with Hucb a metal. Moreover, ifold is a 

fftal reniarltable for olhpr iimperties liesides its monetary 

ilue. Un previous occa.siou5 Professor Rob-rts-Auslen has 

|r<twn iittenlion to the fart thut i(j* pro[x>rtie« are rhnuffed in 

moal reniarbable manner by alluyin)^ it with Kuiall per 

enlages of other metals, and on thtt present occasion be ex- 

bibiird n new aeries of alloys of this nielnl with aluminium 

vbich are of equal interest to those previously known. Que 

these alloys in lurlicular, containing 30 per cent of nlu 

iiinium. is noteworthy, as it forms an exception lo the usual 

iile that the nioltiag point of an alloy is Inwer than that of 

ritber of its const ituentji. This alloy, on the other baud. 

laa a facing )ioinl above ihat of (folJ, the most infusible o( 

coustilueDts. Curiously enough, Ihe alloy with 10 per 



rent of aluminium follows the ordinary rule. These alloys, 
it should be added, have the most brilliant colors.. Tht ZOy 
percent alloy is a brilliant ruby in lint, whiki tncse con- 
tainine Rreaier jwrcenta^es of aluminium are purple to hue. 

With tbe aid of Ihe nxy-faydro^u hlowpi|ie nod M. L« 
Chalalter's pyrometor, tbe lecturer was able in show a loriV^ 
nndiencc the peculiAritieM of the roolintf curve* nf aeveral 
metalt. and aUo fo measure the fusing point£ of some of llie 
most refractory of them. Indeed, he succeeded in faring 
iridium, using for Ihe puqjose the electric arr, I lie thermo- 
couple employed as pyrometer crinsisling of a rod nf iridium. 
and n rod of nn alloy of iht- same meial with IU per cent of 
platinum. The temperature thus reaehcd ia stated to be the 
highest yet measured, viz., i.CKMf CV. and thus it i» now po*- 
sible lo measure temperatures rangiug frotu — 200**' C. lo 
-f-S,UOU^O., the former tem|>eratuie having been attained 
by Prorcrisor Dcwar in his lecture to the Royal Institution 
aome short time back. 

Even before tbe inrcntinn of thia instrument, Profeaaorj 
Hoberte-Ausleu statecl that very considerable progress bad 
"been made in pyrometry. 90 that Mr. Caltrnder. with his im- 
proved Siemens apparatos. in which the change in the ro< 
slstanoe of n platinum coil, as it grows hotier, is used aa a 
measure of the temperature to which it is exposed, has suc- 
ceeded in measuring temperatures of 1.500* C. with an error 
of not more than one tenth of a degree. 

In measuring tower temperalurCK than the fusing poiul of 
iridium, the ihermo-cnuple used consisted of a couple of 
wires, one of platinum and the other of an alloy of this 
metal with 10 percent of rhodium, simply twisted togeiher. 
Thia couple was inaerted iu tlie mass of aclay dish, on which 
gold and palladium, etc.. were melted by the aid of an oxy- 
bydrofreu flame. The ends of the wires were coupled with a 
suitable retlectioggalvunoiueler, which by means of a power- 
ful lanlern threw a bright spot of light oas long scale Bxtd^ 
Lo the wall of the lecture room. By means of this apparalt 
ProfeMor RohertshAusten was able lo exhibit the RcalcMeoee 
of iron and sho^v that at this point tlic metal suddenly be- 
Come« m;ignftio. For this purjK)*« a block of iron heated to 
redness was plained i>n a Rtand Utlod uitb a thermocouple 
and uu ordinary magnetic oeetlle, whicli carried a mirror 
reflecting a second spot of light on the ureen. At a bigli 
temperature iion is uon-magnetic. but aa il cooled down the 
spot of light, "from the pyri:>meti'r travelled dono its scale, 
till at Ihe point of recult!sceu;:e it be<.-ame stationary, and at 
the same moment the second spot of light connected with 
the magnetic needle suddenly &wung over, showing that the 
mi-lal had then become magnetic. Of more immedtale inter- 
est, from a practical point of view. wa» a second experiment 
exhibited. In Ibis a bar of ir<m. Iieated lo bright redness, 
was Ilxcil at one end and loaded ot the other. Instead of 
lieutling over under the iuHuence of the WCigbt, which of 
course was not targe, H remained rigid until it bad ciwled 
down to Its point uf recale»c«uc©, when il suddenly began to 
deflect. 

Pruleraur Roberts Austco maintains that these peculiaritiea 
p->int (o a rr-arrangement of the molecules of the melal, and 
that Ibey occur even with chcmicutly pure iron, being intrinsic 
in the nx-'tal ami not mt-rely llie etTecL of fort'tgu con.stituents, 
though of counte these are of considL-raljIe importance in 
modifying tbe results observed. That surh changes occur 
in praetice.ltiere can be little doubt, thougb tlie cOVcts seem 
often to be peculiarly locul. frltei'I pinh's showing very coo- 
liderable duciility on testl have snajiiied simply from iiilcrnal 
slrrtises without showing Die slightest signs of elongation or 
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coniracUon of area at tho point of fracture, making it iliSl- 
cult to boUevc tlial during fracture tbe molecului* arraoge- 
menl of tho partirtea atfcRted by the fracture has bt-tu tlie 
same as wticu x[Kcimen& of tho isame plate have sliowu per- 
haiMt IS per cent olougalion and .tO per cent contraction nf 
area in the testing machine. Theae facts wuuld almost lead 
t« the coucliijiioi) lliat a iwrt of wave of inolecular change 
uiai/ arise in a steel plate, during which abnormal fracture 
may occur, and after which tliH mutvriiil of the jilale may be 
found in ita ordinary condition. By wurkiugata bluo heat, 
it is knowu that ^^cb a molecular cbanc* is produced, and 
ihe fracture of a mtid steel bar Ihn-) treated ahon-s that the 
metal has become brittle, but such a chantre is peruiuiivnt. 
It ia, morcoTcr. certain thai liability lo this class of fracture 
is increased by the presence of certain impurities in the metal, 
Ihe amount of which ia often astoiitahingly small, and much 
light will probably be thrown ou these points, says En- 
ginefiring. by iavemi^ntions now in projtre«:i 

It is Dot nec««aary that these invesLigations abi>ald, in the 
first place, be concluctc'd on Ueel itself, h« it frequently bap- 
pens in scicntiHc work that a problem is mora ca&ily solved 
by Qrst deHltnK with simpler aniilogouiiuiM's than by adirecl 
attack on it in all its complexity. For a flunk atluclt of ibis 
chBracttT, cold, apart from its value, offeri* many advantages, 
at it is easily obtained in the pure stale, and ih at the aamo 
time profoundly alTecied by alloying it with very smaU 
quantities of oHier melaU, which changr* it is dilBoult to 
explain on any other hypothesis than thai of &u altered 
molecOlar groupinj;. 



JOURNEYS IN THE PAMIRS AND ADJACENT 

COUNTRIES.' 

Tui8 was the subject of the [taper read at the- meeliui: of 
the Roynl Oeogmphical Society, on Feb. 8. by Capl. F. E. 
Touiighuaband. The author described two journeys, one lO 
1889 acro« (ho KAnikorum and into the Pamir, the othf r in 
1B90 lo Yarkand iind Kasbgar. and south to the Pamirs 
again. 

"The country." be said, "which I now wish lo describe 
to you is that mouolaiaous region lying to the north of 
Kubmir, which, from the heighl, the vuslness, anil the 
grandeur of the mountains, seems lo form the culminaliug 
point of western Aria. When that great compre«s)on in na- 
ture look place this seems to have been the point at wliicb 
the great solid crust of the earth was crunched aud crushed 
together lo the grentcst extent, aud what must bavo focnierly 
been level peaceful pUrns such as we see to the present day 
on cither band, in li^dia and in Turkifitan, weie pressed and 
upheaved into Ibeae mighty mountains, the highest |>caks of 
vhich are only a few hundred feel lower tbau Mounl Ever- 
eM, the ]ofli«it point on tbix earlh. It was amongst the 
peaks and |iassrs, ihc glaciers and torrents of ihi^ affc iti- 
spiriog region, aud anon over tbe plain-like yalleys and by 
the stiii. quiet Jakes of Ihe PnmtDi th»i my fate led nie in the 
journeys which I hiive now oouie before you to descrilw." 

Starting fnmt Leii. in Laditk, (luplaio Youughuisbniid's 
first objective jraint waa ghaliidula. This place is situated on 
the trade route to Tarkand, and ia 840 miles distant from 
Leb. This he left on Sept. 3, to explore Ihe couolry up to 
tbe Tagb dum-basb Pamir. 

Tbe route now led up the valley of a river, on which 
were several patches of 6ne grazing, and till last year (his 
bad been well tnbabtted, bul was now deserted ou ncrount 
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of Kaojuli raids. Tbe valley is known by tbe oaaie of 
Khal CbuskAn. Chask&n in Turki means resting-place, and 
Khal is the name of u holy man from Bokhara, who is said 
to have res*ed here many years ago. The moiiotaios bound- 
ing the north of this valley are very bold and rugged, wtib 
Hoe upstanding peaks and glaciers: but tbe range to the 
south, which Hayward calls \hv. Akiagh Range, was some- 
what tame in character, with round mild summils and no 
glaciers. The i^okhbnlalc is an ea»y \>a9», and from its sum- 
mit to the east could be seen the snowy range of tbe western 
Kueoluu Mouotains, while to the west appeared a rocky 
mass of mountains mlminaling in tbren Bne snowy peaks, 
wbicb Uu}'w;ird niietuok as twlouifing to the main Mustagb 
Range, hut which in fact in no way approach to Ihe heighl 
and magoiQcence of those mountains, and really belong to 
tbe Aghil Range, which is separated from the Hnstagb 
Mountains by the valley of Ibe Oprang River. 

Ou Sept. 11, the party cro^^d thi> n-mark&bic depresBioD 
in the range which ia known as Ihe Agbil Pass. 

" From here is obtained one of the grandest views it is 
possible lo conceive; to the south- west you look up tbe valley 
of the Oprsiig River, which ■> bounded on either side by 
ranges of nuignificent snowy mountains, risiog abruptly from 
either bank, and far away irt Ihe diflance could be ^eeu the 
end of an immense glacier floniny down fn>m the main 
range of the Must^rli Mountains This scene was even more 
wild and bold Ihnn ] ha<l remembered it on my ftinner jour- 
ney, the niountaina rising up tier upon tier in ft surcestsioa 
of sharp needle like peaks, bewildering Die eye by tbeir' 
number, and then in the bacbgronnd lie the great ice moun- 
tains — white, cold, aud releutles.*, defying the hardiest trur- 
cller lo enter their frozen clutches. I determined, however, 
to venture ftuiougst theiD to examiue tbe glaciers from which 
ihe Oprang Riv&r took its ris^, and lea-vlng my escort at tbe ^| 
foot of tbe Agbtl Pass, set out on an exploration io tliat 
direction. The firstt manrh was easy enough, leading over 
tbe broad ]x»bbly bed of the Opranit River, Up one of the 
gorges to the south we caught a magnitioent view of tbe great 
peak K 2. 28.378 feet high, and we halted for Ibc night at a 
spot from which a view of both K 2 and of Hie Qosliirbnim 
peaks, four of which are over JJfl.lKKi fret, was visible On 
tbe following day our difSlculties reully began. The Qrst 
was the great glacier which we bad seen from the Agbil 
Pass; it protruded right across tbe valley of the Oprang 
River, nearly touching the cliffs on the right bank; hut for^ 
Innately the river hod kept a way for itself by continually 
washing away the end of the glacier, which terminated in a 
great wall of ico 150 lo SCO feet high. This glacier runs 
down Trom tbe Gushirbrum in the distance lowering up to a 
lieighl of over 36.000 feet. Tbe passage round th« end of 
the glxcter was not unattended wilb danger, for the stream 
wasffwiftand strong, and on my own i>ony I had lo lecon- 
noilre very carefully for poiuts where it wasHhatlo.* enough ^ 
to CTOte. while there was also some fear of fragments from. H 
the great ice-wall falling down ou the top of us when we 
were pi««>sing along close under it. After getting ronnd this 
obslacle we cnlei-vd a gravel pUtu. some three quartern of a 
mile broad, and wero then etieouutered by anoLlier glacier ^ 
runnitig across ibe valley of Ibe Oprang River. This ap- H 
pearcd lo me (o be one of the princi[Mtl sources of the river, " 
and I determioefl lo ascend il, Another glacier cotild be 
seeu to th« ttoulh, and yet a third coming in a s>^>iith-ejist di- 
rection, and rising apparently Dot very far from the KAra- 
konim Pass. We were, Iberefore, now in an ice-b'ino<I 
region, wiih glaciers in front of us, glaciers behind us, and 
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icivn att ftround us. Bmtj suDw-cloads too were unfor- 
iDAtnlT collecting' lo iacPMM our ilifflcullies. and T Tclt that 
should tjjve n hard task before us. On 6rst tookiotr at 
one of tliCAc frlacicre it would app<^ar impoitsible to lake 
(wuies ap tboni, but tbe sides are alwavs covered witb uio- 
raiae, and my exppricoce in ibe exploration of tlie Muiitiigh 
Pass iu 18S7 sbon-ixl Lliat, by carerully recuDOoitnuj; abt^d. 
it »aa genf^ratl; p4^&.^ibte to lake ihe ponie-a for a considerable 
dialaace at Imst up such ffluciere; and aa the one we had oow 
lied seeojed uo worse Iban oth<*ni. and there appeared a 
kp in tbe rati^ wbit-h hioked as if it might be a pass. I Look 
tj ponicaOD, and after llir«« days' tKrarnbliDir on the ice, 
Tnacbed the fnot of the supposed pass, nnol started al 3 30 on 
tbe followinic niorniDfi to Ond if il vraa ut all practicable." 

Captain You»fifbus1>and was, however, oblifted to return 
after reaching a height of 17,000 feel, and he decided to re- 
irtt lo bis camp on Ibe Oprarig River. He lima dearribea 
19 glaeivn from wliick tliis rivor Uike« it« rise: — 
"ThelenRlh of this glacier is Ifl miles, and i1>> avenige 
br«adUi b&lf a mile: it is fed by three smaller ulariers on the 
west and nne on llie east. At ilit tipper tuart, immediately 
idtfr the pass, il is a snux>lU undulating snon-tield alKttil u 
lile ^nd a half in width. Liower down this n/vc is split up 
ioLo crevasses, which inrreaaa in aize Ihe further down we 
^ut. Tlieu the eurface i;radually breaks up Juto a mass of 
tcfrdomea. which low^^r down Itocome sharp ne«dle-1ike pin- 
nacles of puri- while lue. On eaeb side lateral grave) mo- 
mines appear, and other glaciers join, each witli its centre of 
wbite ice-peaks and its lateritl moraines, and preserving each 
its UMrn distinct course down the valley, until some three 
miles from ita termination in the Oprang Bi%*er, when the 
ice-peaks are all melted down and the glacier presents the 
appearance of a billowy mas.4 of moraine, and would look 
like a vo^t collectioa of ^avel heaps, weru il nut that you 
see, here and there, a <Mive or a clitT of ice, showing that Ihe 
gravel forms really only a very liiin coating on t)it> niirface, 
and that l>e»eath is all pure solid ice. Tbis ice is uf opaque 
white, and not so green and Irnnsparent as other glaciers I 
bare seen, and the snow at the bead of the glacier was dilfer- 
ent from any I have seen before; for beneath the surface, or 
_wheu it wafi formed into lumps, it was of tbe most lovely 
lie tmonpareni blue. I must mention, too, that every flake 
8DOW that fell in Ihe storm was a perfect bezagotial star, 
lost beautiful and delicate in form. Tbe mountains on 
"either side of the valley, especially on tbe easturu side, arc 
extreotfty ruggeil and prfcipitnnx, foniiiiig little nr no rest- 
ing-place for the snow, which draiiiH off immBdiately into 
glacier below. The western range, the main MuHtugfa 
ige, was cnvelopet) in c1nud.i nearly the whole time, and 
ily occaiiioQAlly caught a gliiupsi; of some peak of etu- 
■idous height, one of them, the Ounhirbmm. over 86.000 
and others 24,000 feeL The snowfall on these dioud- 
linB rooiu be very cooMderAble, and it acems that tbis knot 
of lofty mountains atlructs tbe great mass of the snow-clouds, 
and gei4 Ihe share which iiught lo fdll on Ibe KarAkorum, 
while these latter, being lower, attract the clouds to a less 
iitgtrt, and are iu conse«iuenc« almost bare of snow." 

A/ter some further exploration of the glaciers^ riven, and 
liajaes in this w-|d rvgioa. Captain Younghuabaud returned 
Ifl India by way of ICasbniir. In the summer of 189U, he 
ice ntore made his way northwards through Kashmir, with 
i'companion. Mr. Macartney. They reached Yarkand on 
r. 31. 

"AfiPr a re«t of two or three weoksalTarkand." Captain 
mgbusbattd went ou lo »ty, ' Hacarlney and I left our 



companions and started, for a trip round tbe Pamin. Ap- 
proaching ibis interesting region from ibe plains of Kasb- 
garia. one sees clearly how it haB acquired tbe name o( 
Bam i-duoya. or Hoof of tlie Wurhl. The Pamir Mountains 
rise apparoully ituite suddenly out of tbe plain from a height 
of 4,000 feet above »eal«v«l at their baM to over 25.000 f«*t 
at their loftient summits — a maxsive wall of rocks, snow, 
and ice. Mounting this wall the traveller comes OQ In the 
Bam-i-dunya, which would perhaps be better trnuslaled aa 
the ' upper slor)- ' of the world. Bouses in Turkistau are 
flat- roofed, and you aocend the outer wall and sit out on tbe 
roof, which thus makes an upper story, and il appears to tne 
that it was in ibis senile that the Pamir region was called Ibe 
Roof of the World. Tbe name, indeed, seems singularly 
appropriate, for once through the gorges which lead up from 
the plains, one enters a region of broad open valleys sepa- 
rated by coiiiparaliveiy low ranges of mountains. Tuese 
valleys are known as Pamirs — Paroir being tbe term applied 
by tbe natives of those parts to a particular kind of valley. 
In ihe Hindu Knsh and Himalayan region the valleys, as a 
rule, are deep, narrow, and shut in. But on the Roof of tlie 
World they seem to have been choked up with the tl/brif 
falling from the mountaius on cither side, which appeared 
to mc lo be older than lh<»« further south, to have been 
longer exposed to tbe wearing process, and to be nior« 
worn down — in many |iarts, indeed, being rounded olT into 
mere mounds, reminding one very much of Tennyson's 
lines: — 

*' ' The bills aro shadows, an<1 cfaey flnw 

From form to tona. and noUiing ■!«»(]■; 

They metl lik« nnrt; tliu soliil lamlo, 
Lik« cloud* they iiha[>« thfrn^clvm and iro.' 

The valleys have thus been filled up faster than the rainrall 
has been able to wash tbem out, and so iheir bottoms are 
sometimes as much as four or five miles hrond. almost level. 
and of considerable height above the sea. The Tagh Uum- 
baah Pamir rnns as low as 10.^00 feet, but. ou tbe other 
hand, ai its upper extremity the height is over Ifi.OOO feet: 
and the other Pamirs vary from twelve or thirteen to four- 
teen thousand feet above sea-Ievel. That is, tbe bottoms 
of these Pamir valleys are level with tbe higher summits of 
the Alps. 

" As might be expected, Ihe climate ts very severe. I have 
only been there in the autumn, and can therefore apeak from 
personal experience of thut seasun only; but 1 visited Ihetn 
in three successive years, and have Reen ice in the basin of 
my tenl in August. I have seen the thermometer at zero 
(Fahrenheit) at the cod of September, and 18" below (that 
is, 50" of frost) at the end of October. The snow on the 
valley tx>lloms does not clear away before May is well ad* 
vanccd. June and July and tbe beginning of August are 
said to be pleasant, though with cbilly nights; and then, 
what we in England might very justly call winter, but whtDh, 
nut to hurt tbe feelings of the hardy Kirghiz who inhabit 
thes* inhoapitablp regions all tbe year round, wo will, for 
courLesy^s sake, call autnmn. commences." 

Captain Youughn»haud and Mr. Macartney advanced up 
those long gravel deaert slopes which lead out of tbo plains 
of Turkistan, and then thnmgh tlie lower outer rangea of 
hills covered witb a thick deposit of mud and clay, wbieb 
Captain Vounghusband believes to be nothing else than the 
dust of the desert, which is ever present in the well known 
haze of Turkistan, deposited on the mnuntaio-sidea; then 
over Ihe Kara-da wan. Kizil da wan, and Tomt Passes: ihrou^ 
the narrow deQIe known as Ihe Tangilar, where nne has to 
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force the ponies up a deep, violent stream ruiihin^r over huf^o 
bowlders between precipitous, PKjkj- cliffs, in which tlieje no- 
ticed large, square hol« plcn?&i, nuggesting' lo thpm that in 
former daj's this, the hitih road between Eastern and Western 
Asia, was probably improvrd by having a bridge over this 
difficult and UauKcrous part; then over tbe Cbichiklik ant] 
Koh-msmalc Vasspa nrid Ihe Tagarma Plain, lill they rtfirhed 
llie ubi^liborhdod of Tash-kurgan, the nnrlliernmnst point of 
Caplnin Yoiini^hiiitbaDd's explorations ill Ibe previous year. 
Pasfeinf,' ihrongh (he Little Pamir, Uiey stnick tbe Alichur 
Pamir near Chadir-taxh at its eastern extremity, and from 
there they looltpil down n broad level ralley. averaging four 
or five miles iu width, to some bi^b, snowy peaUy overhang- 
ing Lake Yeshil-kul at il-i western extremity. Tbe range 
boundiiifT this Pamir nu the north Is free of snow in sarnmer, 
bnt tlial Beporatiug it from Uu- Orcut Pamir is of oooaidera- 
hie beisht, tbe summits are always covered with snow, and 
tbe passes acroaa it difficult. Traces of ancient {{laciers are 
very frequent, and the western end near Lake Ycshit-kul ia 
choked up with their itiorait-es, forming a iM>a of gravel 
mounds, in tlie hollows of whirh numerous leaser lakes may 
be fte^n. On the borders of Teshil-kul. at a, place oalltHl 
Somalush, Captain ToungliuHband found the fragmenUnof a 
stone bearing jin ancient inscription iu Turkr, CliineM. aud 
Manchu. This intere«ling relic, as far as Captain Yomig- 
husband has been able to get the nibbing he took nf it 
translated, refers to the expulsion of the two Khojas from 
Kasbuor by tbe Chineae in l*^8. and relates how they ware 
pursued to the Badakhshau frontier. 

From tbe Ak sii Valley the two travellers ascended the 
sterile valley of the Ak-baitaJ. which at this season of lb« 
year (October) has no water in it, and visited Lake Rang- 
hul. " On the edge of tbia lake is a prumiount uutbtanding 
rock. In which there is n cave with what appears to be a 
periretual light burniuK '" it- This rock is called by (be na- 
tives Cbiragh-tasli, i.r-., ihe Lamp Hock, and they uw-ouiit 
for the light by t<aying that it comes from the eye of a dragon 
which lives in the cave. This interesting rock naturally ex- 
cited my curiosity. From below I could see the light quite 
distinctly, und it sfcmed to come from some pbosphureKcent 
substance. I asked the Kirghiz if any one had ever entered 
the cave, and they replied that 00 one would dare lo risk the 
anger of the dragon. My Afghan orderly, however, hud as 
liltle belief in dragons as I had, and wc set off to scale the 
cliff together, and by dint of taking off o-jrhouts aud scram- 
bling lip the rocks, very much like cats, we managed to reach 
the month of the cave, and on gaining an' entrance found 
that tbe light came neither from (he eye of a dragon nor 
from any phosphorescent substance, hut from tbe usual 
source of light — the sun. The eave. in fact, extended to 
tbe other side of the rock, thus forming a hole right through 
it. From below, however, you cannot see this, bnt only tbe 
roof of the cavern, which, l>eing covered wilti a lime deposit, 
retloeta a peculiar description of light. Whether the super- 
stitious Kirghix will believe this or not I cannot say. but I 
think the probability is that they will prefer to trust to the old 
LniditioDS of tbcir forefathen rather than the wild story uf a 
b^re-hrained stranger Tbe water of tbe Raog-kul is salt, 
aud the color is a beautiful clearbluc. Themouutninsin Ihe 
vicinity are low, rounded, and nninteret^ting, tbough from 
eastern end a One view of the great snowy Togarma Peak 
may he obtained," 

The winter was spent in Ka«hgnr. On July 22, 1S91, Cap- 
tain Youogbusbaud left to returu lo India by way of tbe Pa- 
mirs and Oilgit. 



" On reaching the Little Kara-kul Lake, a piece of tat 
eating geography, which T believe had been Brtrt noticed 
Mr. Ney Ellas, on his journey through tbvse parts son 
years ago. presented itself. Captain Trotter of the Porajrtb 
mission saw from tlie plains of Kashgar a stupendous peak, 
tbe height of which he found to be 25,300 feet, and the posi* 
lion of which he determined accurately. From Tash-kiir;gan 
or its neighborhood he uUo saw u high mountain inasa in 
the dirrctinn of Ihe peak he had fixed from near Cashgar; 
Imd weather prevented his determining tbe position of Ibis 
second pvsk. but he thought there was uo doubt that the 
two were Identieal. Such, however, is not the cane. There 
are two peuki<, aWut twenty miteb apart, one on either side 
of tbe Little Karakul I^ke. That seen from Taab-kurgan 
is the true Tagarma Peak, and oanuutbeseen from Kashgar; 
while ibot *ecii from Kashgar cannot be 9«en from To'*h kiir- 
gan. There appeared lo me to be very liule dilTereuce in 
height between tbe two. Both are remarkable not only for 
their extmordiuary height, but also for their great masstvo- 
ueHs. ThRv are not mere peaks, but great masses of 
mounlain, looking from the lak<^ ns if they bulged out from 
the oeighljoring pUin ; and one sees far more distinctly than 
is usually the ra.te, the layers upnn layers of rock which 
have been upturued liketho leaves of a book forced upwards. 
!t struck me, loo, especially from, the appearance of the 
rocks in the neighborhood of the northernmost peak, that 
these must have been upheaved far more recently thnn the 
worn -out looking mountains in the centre of the region of 
the Pamirs. The appearance of ibetse two Kreat moantain 
maues rising in stately grandeur on either side of a beautiful 
lake of clear blue water is, as may be well imagined, a truly 
magniHcent spectacle, and. high as they are. their rise is so 
gradual and even that one feels sorely tempted lo aseenil 
their maiden summits and view the scene from the loftiest 
parapets of the ' Roof of the World.' " 

On Oct. 4 Captain Youoghusband and a companion left 
the Tagh dum-hash P.imir to explore " an interesting little 
corner of Central Asia, the point where the Iwo wstershetls 
— the one between the Indus on the south and theOxtuand 
Kaiitern Turki«itan Rivers on the north, and the other between 
the Oxus on tho west and the Eastern Turkistan Rivers on 
the east — join. If any point can be called the Heart of 
Cvolral Asiit I should think this must b« it. Heru oii the 
Oiua side of the watershed are vast snow fields and glaciers, 
and among these, with three of its sides formed of cltffit of 
ice — tbe terminal walls of glaciers — we found a small l^k^ 
about three-quarters of a mile in width, out of which l1owal| 
the stream which joins the Panja branch of tbe Oxua t^ 
Bozai Oumbaz." 

After this Captain Younghusband made his way down to 
Kashmir. _ 



FURTHER CONFIRMATION OF THE DISCOVERY 

OF THE INFLUENZA BACILLUS. 

In January, 1800, Professor Babes of Bucharest investi- 
gated nine ca»e9 of iofluensa. The dilhcutty of studying 
them was ItocrMucd from the fact that complications with 
other diMaan were involved. Unfortunately, also. 00 ex- 
periments were made upon animals. Yet, from the results. 
then found,' it will be seen that tbe bacteria are the same as 
those discovered by PfeitFer. wlitch Btbes himftelf ackoowj- 
edges.' 

■ Ouinuoiatt tar B«ui«nol<isl«, Bd. vn., Na 8, is. IT-IS. 
• OsntMb* Mod. Wocfaeascbnn, F«b. 11, IIM. 
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The bacteria showed the following peculJarilieB: — 

1, In frosh CASH tbe bacteria arc fouutl iu lurgc masses io 
Ibe muciM, tbftt IK, ID the inoer of the leucocjtesi the; torm 
a thick layer on Lbe eurfsoe of the inHaiuvd mucous mem- 
bnn?, Bud preu into the euperHcial lymph-spat-ea and often 
also into tbe inner orfraas. 

2, They fumi wry fine. |fi?n(.-rally poinlod, diplohactPria, 
or ftbort rods, witli a diameter of 0.2^. often making rliatns. 
One recoffnites in th« inner of the same chromatic itraoules; 
thta0 appear to be surrouodeil by a lif^ht Eone, and they are 
wiihoul Dtolion. With aiuline colors they slain feebly, in 
%)n|j;lR L-a»» bi'lter, anil ar« faint, ortluuol stain at all 1 except 
the cbraoialic granules), with Oriioi's method. In older 
c»M« and cultures, aa In tbe inner of tbe leucocytes, tbe 
bacterium La found in a stale of granular dialulegrstiou. fre- 
qiifiilly lea^en*^ in size or hwoIIe'ii ho that the Ihickiiei^s of 
tlin individual bacteria ran vary between 0.1 uud O.S ;f. 
Tbe thirkn«4« alito varies acoonliug to the coloring matter 
miployed. 

3, The bacteria citii be cullivated in many cases, especially 
IB friycerine. Tliere are formed here, especially deep in the 

Itrienl medium, very ^tmul] rod-like culuuiea. 

The bacterium is palhologiral for rabbits, since in some 
Its iDlroducttoD into healthy D««al cavitiM causes a 
f rC of AepMS, pneumouJN, and death of Ihe aiiimal. 
From Babes's investigations it a{)iK'ar5 that while mice are 
Dot always immune iii;iiiniit greater quuulitiea of the culture 
or the products ot the disease, and thai tUey can ilie. 

Aa there h now no special difficulty in recoguixing and 
'.atinif the very small bacleria to covcr-glaas preparo- 
I < It is to be hoped Ibat tbey may be made valuable in 
kgnosi», and that a way for preventing and subduing the 
may be experimentally investigated. 
fc««M»«M»nll«atc*i8ctowa. , A. MaoDoSa14>. 

LETTERS TO THE KDITOR. 
Making aa Herbarintn or Preserrtog Plants. 

time of yrar wht-n tji>tim)<it» are making plans for 
campaign. I am i»H going tlirougli the ^uliject by 
{ng intu details, a« Sctentx bas rewfilly notked several •mall 
iQuaU whi^'li treat fully of the eubjwt. I wiab to «mpba«ix« m 
fpw puiutt) wbicb have received too Utile attention. I am «ome- 
|bai familiar wUb tbe oollectiop dooe by tbe older botauisU of 
country, and with some in dtlicr counUieB. 
ft have a great ad%'antagc' in many ways over Ibe older col- 
Etora. We are Ivnmiiig all tbe time from each other. We are 

: deeper and deeper into ibe study of plants. 
t Almost everyone who preserves »perimens, on the start boards 
op a k>t of worthless traMi - of snips, lops, and mere fragments. 
Jton'l do It. btji study the BOhjeri well from every aide. I speak 
' mora particularly with rcforonce to grasses; hut the following 
It, ] fetri liurc, will apply with almost ec^ual forte to ni(K«t 
fsniilltM of planU. This is the statement which 1 believe to lie 
tme, with very few exceptions: — 

All truly good herbarium itpet'iDi«n0 have been made within tlie 
|«st tweuiy yeviK. and a very birite proportion of tboae prepared 
_dtirtag the last iwenly yean are far from guud. It It) no injiutlce 
I others lo say that. HQ far us I know, C. O. Pringle of Vermont, 
bis (sHtidioiuaieea tn tbis matter, started a reform wbicb scvms 
I be rapidly Bprfodlng. Wo should have an alvundance of mate- 
1, lowf r leaves, flowem, fruit, and rixit-suilk^ if there are any, 
little packages, of nnta, dowers, and aeods on Uie sheet fi>r 
]y. Sume years ago I i^Ktke of the imponanoe of preaervmg 
llioKS of many of uur plimtji. Thi? j« a good lime to refer to 
part of the subject, Mnce Mrs. Kellermnn has illustntted the 
UackbefTy. Tom to page ninety- four and study it. 
to raising seedling*, or pick tfaem up wherever they can be 
fuuud, Look out. too, for bixJs of tMca and shrubs, and collect 



them before tbe inner scales have folleo — as they are opening. 
Do not be aatisSed with mediocrity, but strive to have everythlog 
neat nnd oomplete. W. J. Beai^ 

Acricainrai ColUts, toftian Oh, Hkfe., r*b. tt 



The Bam Owl a Winter Resideot In Ohio. 

TRat the lum owl. Strix prathicola, is, at leasl, a rare winter 
ffi^ident of central Ohio ran no longer be quastioned. A Uw days 
since two individuals were foiiitd in the hollow trunk of u syca- 
more tree at Ulica, Licking County. Onf of them wsa kille«l by 
the fall of Ihe tree; this I liave not aeen. The other was taken 
alive, and I had the sH lief action of Mieing it last week in tb« poa- 
sewion of Mr. Newkirk vt Newark, 0. There is no doubt as to 
it« identity, nor «.-aD 1 ibink there ie any regardiOE tbo staled time 
and place of capture. 

There are tmt lew recorded iiu>ianoes of Ita ooeunence in tbe 

State, and none of tbe dates at hand ore (o winter. Or. J. M. 

WliLiiion, iu " Reports on the Bird« of Ohio.'* say?, " Rare visitor. 

Mr. Oliver Davie uf ibis city [Columbus] has a bpeeimen . . . 

kilk-d in this vicinity Nov. S. 1878. The dates of captnrM (Olr- 

cleville, Biunmrr, 1878; Columbus, November, 1378; t>Mr Ofncln- 

nati, April. 1A80] indicate that it is. at least, a itummer re^ideni 

of the Htate." It would seem that it is a pennaneni retideot; in 

all probability rearing it« yoang In central Ohio. 

D. S, Kblucott. 
frblo 8mi« ColTvratlr, OolaiblMM. Fabt IT. 



A Magnetic Cane. 

Capt. D. p. Sanpobp of lbii> city uwue a walkinR-eiick tbat 
IXMKesses magnetic properties, hut tvow it came by them be is un- 
able to L'Xplaiu. SevtTHl jutin ai;u bo purchased a strung, heavy 
cane, havtuv for its ceiitral poili -n u rod uf ezcellenl quality of 
steel, exlcudiDg throughout its entire length. At ll»e lower end 
it th about Ibe tbiokuesi of Ihe onlinnry lead pencil; at tbe 
top nearly three-qnarters of an inch in diameter. Il« outer part 
h composed of k-alher. which, having been cat Into nnga. was 
forced, one ring u|ion another. i|ll solid from end to en<I. This 
was rounded, lunoothed and polialied, attd varuiahefl. The can# 
wax lint)ihr(t. hnl, )>y <'itrleii«inf; the lower end wiih a Kteel ferrule 
through which the i.i?ntr«l wK^el rr«l jirojvcled lialf an inch ; sec- 
ond, by covering Ihe ut>i)er end of the cane with a circular copper 
plate over an inch in diftmetrr, »nd nliout une-sixleenlb of an 
inch in thicknew. 

Tbe caue was never near a magnet la its owner's knowledge; 
but recently be has noticed its magnetic property, which, la his 
belief. Is growing stronger. Now, what causes tbis? 

Th« water-tight non-conducting *^^vcring insulates tbe rod per- 
fectly, etcept at Ibe lower end, wbere, a» a matter of course, it 
romiancLy comes in contact with tbe earth. The upper port, cov- 
ered with tbe copper plate, is held in the warm and moiiit Itand 
for hours at a time. Now, will the conditions of intnilatlon, two 
mclals. molfilure of earth and hand, and difference in temperature 
between tbe two ends. aocouDt for the ezblbtllon of msgni-tic 
properties ? Will aome one offer an explanation ? 

A. U. BXAIS. 

M[11'Ml(»r1Il«.Qs.. F^b-eOi 

[If the writer of ibe above will take any steel rod and give It 
a uumliT of raps while held la a more or Iwe vertical position be 
will find ibat it wilt become magnetic. — Ep.] 



AMONG THE FDBLISHERS. 
The quesltoo of " Speed in LocomotiveB." which for a time 
lias BUi^meded hi popular IntoreM tbe luxuries of railroad travel, 
will be discussed in tbe Matvfa Stribner by a notable Kfoup of 
railway autboritiee. U. N. Fonioy, t^iitor of 7^ Raitroad and 
Eaoineering Journal, will consider tbe question uf -'The UmiM- 
(ions of Fast Running-.*' Theodore N. Ely. General Superinten- 
dent Motive Power. Penn»ytrania ttailroail. will irejit of "Train 
Speed asat^estion of Tramportatioo;" H. Walter Webb. Third 
Vice-Prttldent of the New York Central, will deacrlbe "A Pmc- 
lical Experiment" — tbe running of the Empire State express. 
The views of three aueb authorities, prosentod in a popular way 
io one numher. give for the 8r>t lime an ade(|uale knowledge to 
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tlie public of Ihe difficultira aud risk; inririreil inruaniog (hrtn)j;h 
tntitu at a high mte of apeed. 

— P. BUkistoit. Son. & Co,, Philkd^lphbi. have nenrly n>ady a 
"Monoffrnph on PliTniwil EJucnIioo,*" hy Fr«I^ri<;k Treves. 
F.B.C.S.. printi-d from tho nd^-anrc sheeti of " A Treatise on R»-- 
gieO€," by various uuthors. It it & e^sipnoalic expoditinn of a 
vtry imporlant subject that is at prM^nt attracting the atti^nti'in 
of school hoonb, college tm^u-rt, phjairiuns, and sanitarians 
geoemlly. 

— To Skukespwre atu-Ient^ the plan tmd ftcojw of Dr. Fiirnefl<t"a 
TarloTutu edition Ia univ^^rMlly known, ii# arc the Intlnue palna, 
judMiiit>ot, and rritical fai'ulty expendoil in the cx|MMlUon of each 
pbiy. Every volume as it appears btiD]^ into tmt focus nil the 
wMilLli of n Kf^al Sbakuspeare lilinity. mu artani>ed as lo be jm- 
ni«^ia(ply avc^sslble. "The Tempest " is the arolli voliime oE 
lliix iticorii [iHralilf (?(litiim, and will soon be publbhed by J. []. 
Lippinrolt C<.»inpnrty. The pinyit [irevioutity lisui^ are "As You 
Like It." '■ Romeo and Juliet," •' Hamlet " {% v.ila). •' Maclieth," 
"Kiug I#eur." "Othello," aod -'Merchant of Venice," 

— Under tl>e beading '*Oae Uuodred Miles an Hour," Mr. 
(7liatl>« N. Dfacon of the Reading Railroad discUMea. in the March 
Jjippt'tcolt, ll>9 fnt'tNand iK>Miilii]itic.-i of railway i>peed, and rejecu 
t>Mr po[>iilar oollon that a fai<t«r ratt* nec«ti>uirily mmna increased 
danger. 



— J. B. Lrppincott Company have jwn f«bli«heid a new »>liti' 
of '■ Soule's Synonymes," reviievl «n-l a-nhtrgml by George 8 Ho* 
ison, MiIIh profoHSiir of lUijIo^ophy in the Univ^riity of CHlifomli 

— Hotighton. Mifflin, A Co. will )ioi>l)>ih Immediately (be lec- 
tures in "The Kvolutiott of Christianily." recently deltTeieO at 
Ihe Ixiwell Institute, in Boston, bf Rev. Dr. Lyman Abbutt. which 
have been carefully revised by Dr. AhlioU for this |)nbl[('a(io-i 
book form; " E^tt itorial .%ui«rica," in tvbich )[. M R-ilInu dej 
scribes hi* travels to Kl Thomas, 5[arl)nii)u«, Barbxloe*, and tl 
principal (^pltnU of SiHilh .^nierica. This hoiu» n ill also ahortl 
isaue I) new work by A, P. }^nnelt, wliofto -'Occult World" nnl 
" Eitoterlc BuddbtKin "" ttecured so wi>le a reading. The new boo| 
will be named " The Itationale of Uesmeriaat." 

— U. L. Unlbrook Company, 23 Clinton Place. Nnw York CJt] 
UQiHiunce for intiuediate [Hililitntion a work on the hygienic trrfl|;3 
uitMit of ami'iirnplii.iii, which has heet) ia |>rep«ra(i;ja many ye^raj 
and which woiilil have been published earlier if it had not 
detained to.mait the vt-rdict on ProfeaKu Koch's merits. The 
book is written mainly for the patient. 

— In a volume of loore than two hundred [Migoa J- B. Llppio- 
cott Com[uiny will soon puliti-<h " Tyjie-Wriling and Businem 
(.Wre«iioiidence, " by O. R PbUimt, It is a compondium of the 
«otir« aubject, and pliicex in the bands of the novice just t>uch tn- 
fonnatiou a* •« inO"( ix'edett, To insure its practical efficiency 



c;alend\h of 3<XMBTIRS. 

Women's Aothropoloeical Society of 

America. Washington. 
Feb. aO.-Fulk Lork. 

Biological Society, Waabingtoo, 
Feb. JO. — W. Q. Dall. Factors in the 
Distribution of Animal life as IlhHiraiAd 
by Kfarine Forms. It la ezpcclort that at 
each meeting a paper of general biological 
Illt«re«t will tic inirodticed for discuaaion, 
the atwive being the Brst of the M-rl«s. F. 
A. Lucas, On Charcharodon mortooi; J. N. 
Rowi, The Flora, of the nalnpagm lalanda; 
Jnhn M. BolKioger, On the Identity of As- 
depias steuophylla, Uray, sod Averatoa 
auriculata. EuKeim. 

Appalachian Mountain Club, Boiton. 

Fed. 23.— Frederick H. Cliapin, Ascent of 
Cucompahgre Peak. Cliff-Dwellings of Nav- 
ajo Cafion. Culuradu (illustrated by about 
one liuudrei^ new alereopticoti views,) 



Business Department. 



Iiit»ndiu>; iDveatum and others int«reat«d 
in real estate tuatt«ni in iho rapidly der«lop- 
ing Stale of Texaa are invited to give acaxe- 
fal roading of the advertisonnint of tlie FoT- 
Wprth and Arlini^ou HeJKhtM T..aiid and lot 
TWtmant Company on flrst pitkf<- of this nam' 
her, Mr. E. W. Wntkin«. t56 Broadway, 
N»w York, will show views and map« of the 

firoperty advertised. The writer can vouch 
or tbt> entire rwliability and truthfalnoia of 
any itateuiffuia madv in the advertiaeoant. 



Spmal alteottoD ia eallad to the novel 
re|)rMeotatioa of solar and lumar acIi|WM, 
with pofinlar lectures nn utronomy, rvceatly 

inBuganitud at Carnegie Music Hail, entitled, 
"A Trip to the Moon.' 



POPUUR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

P*r«>«laC«1lcffC(knd Normul SchooU. Pilc«soc«au 
'Bnt Irae bv po*! I>7 

til. D C. HOOttBS, af I Braadwari N. V. 



Wants. 



irmt iiu la fill a friilitn »/ lAt-i ekarmtt*r, tt il Util 

9fi. tfiAy Ade^ Iki ' H'ttni ' inttrttd um^tr tkii ktttti 
t'liKi .•»(!•» I, t/' Ar tilti^i Ikt fmHltkrr t/ Ikt mil' 
*iit tkarjuttr «/ ktt afflU-ttiem. Amyptrm Mtkimg 
iti/trmalinti m amy mrili/i.- fmntitm, Ikt addrwu ij 
amy tcttmltjU rnatt, rr tvAi* cam im dnjr iwd> uteikijrrl' 
amnjtr a /«ry<*" tftUBaami milk fk* m»tnrt^ tk« 
^^rt. it terJiatty imvUrJ It Ja m. 



\ (■B(>Ki;t(r?OKSI)tP IB CbeaiMrT is umaiti ^j 
t\ <ia<t wli» \im* bkd Ht* jumra' aipitrl«n» in tb»t 
eapsclt7- Would prefer to |lvs lastruoUon by 
]pi4ut«a and BxpMirosala ratlwr than b* tsit-boob 
mctliixls Would llks a posltioo la s coUMte or uoi' 

ri.fallr vberr IliF'rt) !■ a (cooil utiiilaiDt's Uboratorx. 

H[>oplsl [lointsor (irGtiKLlii'lsluii'iJ are: (I) TliorouKli 

coulrDl of ■ elam acid sa>'>^ ■•rdor durlDs Imrturaa 

Md rftOtatlOPi. Qt) AMurauv In ozptrlmmtliiii 
wllb ellaaiieals sad skill lu tb« manlpalatloa at 
ffli«nloal appantuB. Tke peraHsaion of ssTeral dts 
tiaKataMsd •daestora haa baeii givaa to r«f«r ta 
Ibini tt rMOtied. Would sot oars ta aoi!«pc a po- 
■ItloB parlDtc laM ttisn f l.SOO. Addraas B. a , ean 
o< SciMter. (f>« Broadway. Mow ToilL 



A DDRE88 WAyTEU.-WLDatMDooaa plMtasenl 
^ Ui« address .^ tlm Sfi'retkrr of lb* Ait]«r1un 

Pblloloflesl Aoe\t>tr- -il*" lliat <>■ Bsrbert Spsanr. 

"AI)D1^)K." B»oa> S4, IM Uadlxat St.. Ctiiaafo. IIJ. 



A DURKtiSKS Of Old Book DMlen «aaliid.-'Wt^ 
n loc to nbtaio* cumber uT old Ijoulis out oF print. 
I very muob deatn tba sddrsMWs or catalocuM ot 
rare aeoond- band hook dealen. ir.tbera la adltM-- 
t^ry or tiM of mth dvalvra I sbould tike to ubtaln 
poaaosalou »f «i>o. W. A DLAKKLV. CtilcaflU. lit 



w 



A IfTED.- Eloaka M tba Ms^la Laatoni Will 
•xnhauire. - How Uifl F«m Psys," by Cualvr 
aad HeoderB&Q ; "Gullure of Farm (In»iiB," lii 
Stnvart; -Aiu«rli>an AgrlnuJturtet," IMO and UNI. 
I NLEB ATKINSON. 49 WsUms St.. OtaOfS. N J. 



W^ 



ANTED.— (I) A wbit* aiafl varsad In wood aod 
iroD wovkiu, able to work froflt BpecUtoatloas 
and plam. aultad for an tDatmeur tit boya; hia boa 
ttiesa to bars oharce of stLups of MrtiooL ontUae and 
dJrvol thn wiirfc for tontiiioD and ■ludaAM; aalary to 
\>' fl.AV tiiT sitDum (nlDfl aontbt). (.1) A lasfi 

(blaifk jin'forro'l') (a t«af h the aolorvil, Itno w«(ktn| 

sad (orciua. subordlDUo to tba ptseediac; salary, 
9710. cfl) A man <wblta) oniapatwit to taka alajM« 
tn •QgUaertiy (sasiMaat'B poitcioai. bat wltb tb* 
•blllty to mwrbrm any at tli« work imjuIttiI Id mat 
of tbootiUMncBalaMnBitooiirsraDf aurnnireral- 
!!«■; aalanr fTMn tl.lXKI to %lfiiA A H. RKALS, 
HIUedserlDs. Oa. 



BOOKS: How lu Kxehance ikeni far 

oitarra. H«Bd « poata) lo lb« ai-iiKCK oxohaagv 
colomB (Inserttoo frae). rtallng Infefly what yen 
want to alebaiiKe. ScouwB. 0T4 Broadway, Vtrw 
York. 



Exchanges, 

|Preeofcbaq[e to all. il ofaatiafactorycbaractc 
Additu N. D. C. HodflM, 174 Kc«utwty, N«w Va»b.1 



Ta t)icbaD|[«: Ekperimaot Station balli>Uaa and 
r«iM)n8forHil)eliBs sad reports not la mrBlr. I 
will aeod liat al what 1 haw fa«- otclianwi P. H. 
BOLra. Laka OUy. nortJa. 

Finbbed (peetmcai at alt oalun of VcniuKil aufUe (cr 
Gnt (oudU Of cryiuli. Will \tt 0V*a only for TalaaUa 

•peciinan* t>«cau«r of the cow of poltibiax. C£0. W. 
PERRY. SUM GccJocikt, KulUad, Vi. 



Por eichuige.-^Ttiiee ropla <A ''Averinn State 
Papni Hcjiincoo SuodiiT Lcnilatioa," tl^i. Si.jo.acw 
and uiiui«d, Ic* "'Th* Sabbau,'' by Hann»n Kiitnbury, 
i8«o: "The Stbbatti."- by A. A Pbtln, ig.i; "' Hiiloi* 
of (iie InaiJtuliuti of tli« Mbblth I>*y, lu U«t* and 
Abi»«," bv W. L. Fufaci, 1I19; " HuiaaiiNU Plutca of 
ibe I^w, ' by Irvina Brov-nc; trt »th«i wvrka UBaaattoc 
(o valu'- of booLi ctchanjed. oa the qncHkni of nrera- 
mental I^^UUiion ia iefei«sc« 10 nltslon, pttioaal ubtny, 
tic. II pccfHTMt. 1 trill kII "Amcikaa Suie Vntn^ 
and bur Mbtr b4ol^ oa ibo w^iacu WILUAM AD- 
DISON BtAKGLY, CtikiKo. Til. 

Wanlad, in aifchsBC* for Iha fftllowiaK ■m/kt, lay 
■tandan! work* ob SurKery aad on Dj-aaaatof Cbtlilraii: 
WtlMirs*'Ani«ncanOrailt)Qlosy,'* J volkjCouci' "Uinla 
of ilic KonhwcM " and " RI<d« ol the Coferado VaM*y,*^ 
> *alh: Uiaot't " Land and Gatnt Birdi of H«w Baajfl 
tandj*' SamueU' " Out Notlbara and Eaitam BlMk;" aflff 
th< RcpoHk &n tbe Bird* of ihc pMific R. R. 5umvJ| 
bouad in a volt., maaaowt aod a rnoiplM* tct u( ihs 
Ra^oftiof ih( AtbaosMGeolotKalEurrer. Picaic |ii< 
cdilioiH >i>d d*lci in i»nn[xiedine. R. ELLSWORTH 
CALU ilisb Bcbool. D«* Motna. Iowa. 



Wanted i> buv 0) ejEebann a copy ol 
H«rHlolivy. or loha ndw 
C. ^AtJR. 



^i.>Tth .tnirnr.sn H«rpcl 
flutadcrphU. 1(41. ' 
Worcnlci, Ubm. 



Holbtvcif^ 
Joha RdwstJi. J nl( 
Out UnivtniiyJ 



For ulc or exehann, LaConic,"'Gealon; '* Qaain, 
"AcjitOBy," I iiAt ; PaiUTt '*PliyMalaKy,'*XiiK- adition- 
Sbopiurd, ApplsloB^ Ulbalt, And tileiD, "CheniftUyj 

iMfnUioail Seu- 
Bal- 



Jordan, " Maoual of Vcrtcbr.itca;" " InlcrM 
ttM»* DtlvtMryt" V<d. I. y»»riuit »/U»rpi 
fouf, ** Enbtyology." a va4*.; Leidvi " 
Sdtnct, tl voU.. naboaad. C T. MeC 



Sn'tntf, tl voU.. naboaad. 

Uexinitao, Ky. 



^"k^^ 



Toescbjiaca Wrifht'*" loe Aft in North A»rrics ' 
anil t.a Conto^k **ElcBWnt> ul C«oloc«" ICopyncbi iSS*! 
fur "DMwiaiun," by A. R.WallaM.^O'iRia of SMcia.' 
try t>Mwia. "DncDBE at Man." by Darwia. UaiiV 
Plaea in Nature," Haalcy, "MenUl Emtulian inAM> 
nuk,"by Roiiuiii«, "Pro.AdsB>i«t," by WlocbaU. Ms 
l>Doh> wanted eiccpt Ulcsl cdltifloi, uii booh* in t*.'i 
coadiiiou. C. b. Bti/wn, Ji., V^ndMbQi UniraniiyJ 
Nalbrilk. 1 can. 



for Sak or Bichanfc for bonlu a c o mp l m pnvita 
ebcodcsl laboTMorv outfit. Indudat lars* B«clc«r bal- 
anoe (noog to fiooi^), pUiisuni diihu and cmcJblta. 
■cate aiotZn, ilaia tilnainn apparanw, vtc. Far aale ia 
[iMt Of wbole. Abocfuupleic ftWof JW/AMv-rT""**', 
iH»-tMj(t»^i bound); MkiihaonUa Rtpoftt, iSm-iM); 
U. S. Com Siwrey, iBu-iSAg. Ftttl pnrtlcuUii to ca- 
qnlms. f. GAROlNeR, JR., P«mfm, Coan. , 



Februarv 26, 1892.] 
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at bonk but beva <liTt<Icd iolo ^wtlona givlag f>aniple buMnesR 
titn- Ti-prr»votiD^ widflrjIifTvi'-'nl trade*, also rule^ f'-r punchi- 
ioo iml for ui^ian \hv varlouo kiuds of type-writinti inachinew. 

-^ Of Dr. Kraoz BtMU'a rnvnl publicalkms on ttie (-thnOKrA|ihy 
ad llnn^iMlc^ of ehe Aoierican North- wwi, U]« fotlovrine nw he- 
ft •!« ii»: 1. " Nolfii on tl)» (.'bemabum Laoguaft^," in Amrriain 
lnlhn/i>t>kioi«t foe January. 18M, pp. 37-+I The pPopI« -titxlf- 
iU lliis luQjiUSi[v <werv viaiti.'U by Boob iu ihn sumntvr ot |.<*1KI mt 
JlCvt SiKinJ, hq'I tbea ouly Ihrw pvreon* were surviiini;. IU-- 
irv Boas autbiiiK lbituu}Eb ImiJ evi>r b«^n made pui>Uc upon ihu 
iriims and very cunKonantif: laDj^aiigr. whlcli tovm% t<jf;vtlier 
iklh a iliateft nn Hip Pacitir Ooa^L, iinexplrrMl iw yot, » lio^Miitlic 
familr In itwir. 2. ■'Tliiid RepnTt on (b^ Indian? ot Grititli Co 
,]uiBlMa,~ ooninineil on pp. 3-4;! of Seventh Report nn the NorLh- 
rtbes of Canada, Cardiff meeltng. HiQl, nf the Brittsb Aai.^inaltoD 
tbs Adranccment of Sdenne; mostl; rthn liirapliicil and 



soiitatolotricsl. 3. • Vocabularin ol (he Tlittgit, Balda, and 
Ttdilrirsbino Lmgitauea." Amvrk-aa Pliil(iao]ibJ m1 Society of Pblla- 
deli'hlii, Out. i. 1891 ; in its Pr.ji-(?flinijd. pp. 1*3-308. These eopi- 
i>utj wur-l colleeiioD)) are so arrnn^l that the EiiBlieh tu^iQcatran 
stau'ls 6rfii, At tlie end of the artinle tbt-re are mia aod a Wag 
in l*«lu(D*hiBn with fntertinear traiiitlailiHi. 

— All leaclieni and Ihote inten-ifti'd in Jiizlier education wtll b«> 
aHnit;tv«l by llie (>apvr in the All-intic Muiiihtfi Tor March, by Pr 
few*>r Oeorgu II. Palmer of lUr'-arJ Uriivetaily, potiiiwl " ftmhta 
abiul XTnliiniity Bxtt-tieian." Tlie writt-r has :;iren Hiiw ttudjivl 
a QiriHl enrefut study, and relates the history or the m>ivprnent ifij 
Bn^land ami in the Qn)l«d States. Fie »prali4 of thf dilRcuUlM 
of 'iialiio;^ it a aut-c^-^a here, ooiog to the different aodal oimdi- 
li'inH uf the tno countries, and «ufiffl>est4 pUns by means of whicli 
ttie system may he made a possible Aucce&t in AmeHcaL TbepaperJ 
HI I well reimy n oorrftil reading. 



PROPRIETABY. 



Exhausiion 

Horsllirifs Aeiil fliosiibti!. 

A wonderful remedy, of the 
highest value in mental and 
nervous exhaustion. 

Overworked men and women. 
the ner\'ous, weak and debilitat- 
ed, will find in the Acid Phos- 
phate a most agreeable, grate- 
ful and harmless stimulant, giv- 
ing renewed strength and vigor 

the entire system. 

Dr. Edwin P. Vwe, Portland, Ha., Mya: 
'I barv tucd it in my owii otull^ wh«u auffer- 
icijcfroai u«rv POD exhaust ion, with gratifying 
~ iilt4. I bav« prescribed it for many of 
varioua forais of narvotu tl«biUty, and tt 
nerer failed to do good." 
DeacripCive pamphlet free. 

lM>f«rd OwBicai Worhi. ProvldtiK*, It.l 



Beware of Sabstitntea and Imitatioaa. 

4'A r'riOX.-B« BDr(< the word "Hora- 
ford***' )■ on ibt l*b«l. An oiiifira «ro 
iiarloUB. Nevtr xild Lii bulk. 



MISKRALUiJV. 



jirse of linertlogy for Toong People. 

Cuiiila«iB4t)roortMpoiidgBC«: mteqTBtaaiidbcKikB 

Collefltli>Q ud b«ok, " rinR *>rad«." vnc dvJu; 
[D. U CPiiliL Srad tor oiroulsr* tfl 

GU&TAVE OUTTENSBRO. 
rrmr»] HiK hScbo ol. P lltab untli. P*. 

lot K( the MrilOBtl liv 



nrkl noil Q (^cLn^ddrfucartlliis. 

-nre a BoapfiKn' «SIm». JlUm. Mla^aoualaatw 
^ .. la cliMAaipiTgByplMaf wVae. OltO.XJKSOtUuaou., 
tliHT«l(«ti«a. m «ail TKBrtailwav. New Vnrhrlly. 



SO CKiaifTOMKK rHBJB n> a prcinltini 
Wllb THB ORBAT DIVIDK. 

Tt)*)!* Cb-nnaae* Are e%t and polithtd rujdjr for 
Hrmmlrf tmmnllnic, kciD mr* ci(«a fr>->' tr' vacli aw 
■■bMtiboT ■fDdiDft • I , prtc« of y«*ilr sutiMttptten. 

A.ldr->~> TAB OBBAT DIVIOB* 
ICI4 ArapNlioeSt., DeDver, C«lo. 



MISCELLANEOUS. 



ARTIFICIAL LIMBS 

WITH flttllER FIET AKQ HARM. 

Dnrahle In I'uBHirnctloD. Natural !■ AfIIod. 

KolirldM la M*f»iMfnl. 
Ai>d ll>« »OST L-DUFOKTABLK Tor Ihe irautr. It U 
Dol aaofual lu ira a ramict- wivhIiiK tu \tm flvtd* wtUb 
an arUflcuu ■»(. (wabnlmnaJDapvrylaiililibraliaims 
faat numlDf traUt, or an analBMr wiui hoad on tko 
^lr•K«lf^ <ir a nr^niati. c<arMi{>r, aiiMa, miner, rn CaeC 
mea ol vtctt touUdii af tabdr tt tho rati fmeUrv 
thplM MiiploriMefei.H«*rinio(M' or tw^aitiflctal I«vw1tli 
ivhbar (mL, pMtorailQ(Ba ainck aa ia*a la ponNnliin 
ol allihvlf- batoral aiMa)Mn,MirtitMg tkt tainvvait*). 
Ui Cact, FXporMtctDK UtUa or o« Umnvaalancf . 



f^'/zy 



■2*J 



Ornr lumartiflElal Itaib* of ittn Mvlu' tarfjMC lodaiiT 
Ma. BalaUlabed m<r tt F^ara. liulanedandputThaac^ 
%ty Ui> rnltfld Slauiu and Many tantgo fanaroiiianta. 
Hr our formaUa appUcantt <«a rinplr im wiUt all tk« 
dMa nocMaarr usMnina fli wblls inay r«niatA aikcoM, 
Uaa half ot Ui«le«»aiMl anus rurnbhed b)' ua aremiiM 
tnoi maa— rownala and profllra wtirututoiir M«lnc lAe 
waanra. ni alwara Kiuumomd. A tr«ailf«(irUDeMM 
wnhaallMalraaaneoluJ afiVTODlarar msaaurlDR. mtit 
(m. Aililnn 

A. A. MARKS. 701 Broadway. K. T. 



'lH',f\R Typewriter 



VKOmivuannl 
sviaacMunsi 



l>aU.*R. luiiij iik( cat- la^aiai tualltiwum Uv*'- *■"* 
UivHBa qnallir ul wurk:uLu ■ (ntla (afl tliMt. cWplviii 
■'th>apT>itilw. lai— ilif*. pw(H(irt*i>W*la i^l>t 
■»■■ nH>iani(« liA. *U*i>«aaliK*u;iraifi<i. II m: mi 
•teltiin Knwilafd. ClmlvDftw^ tllt:VTii W4IITI1'. ^nt 
W naprdM r.-> iiJWi »* mail, Ith ntra lar eatiiutr 

■t.H.I\(iEKKoi.i.aiir«.wi'«niudi8t.l(.i.t;ifr. 



THE CMCaPE.ST AND BEST 



67 PARK PIACE. NEW YORK 



BOOKS AND STATIONERY. 



Bookti ordered hy Mail, selected 

with care and forwu-dMl with prooitititeaa.- 

Bonks nut nf print nnd sczirce, 

will be B^ari^heil for witli thiin^u^bncM. 

Books not to be had, in ihi« 
country, will ha ImpnrtoU to onlat. 

CROTHERS & KORTH, 

(RooRi 22. Manhattan Builillii||>. 

96 Fifth Avenue, New York City, 



JOHR IRELAND'S Bookstore, 1197 Bfoaitffsy 

Kr Vlh BU. la csairwiilFnt l» Uir nalilcBcc ii>iar1e> ot 
cltf- It banDdjilaCBU> drop Into oa ilir wa> ua 
or rt<mn tuwa fin wfeclhoolwurKatlcNMn'. Rlaatntk 
''> nHi arlartcdaad eiMbraMaaIltlMiww«Ad«awlai4 i 
--^> u HOB M MwC OovaMowa pumimn wn 
■..-I t>r mall ttUb «Tary {MtOdMct tfeal OUlr waM J 
n I ' l>r M Hitli Miiiiiillrd aa If b u niwt la parvw. 



AMERICAN WOODS 

A book on WcQdi. cotiLnlnlujc 

PREI'AkATIONS OP WOOIMt 
fua MICttOSCOPH anu STEBB- 
OmCOK, add WOOUKX C.\RD!j, fm lnHt»- 
tlona, callinx eanla. etc Scml for ctrculam 

R. B. HOUOH. LamUU, N. V. 



An XUnstrated Jonmal for Mothera 

prBLIIHEn FOKTIVieUTLT. 

$1.00 a year. 
ChArlM BobiuMu, 907 Br<Mtdw»y, Hf. T 

~ the" BOTANICAL GAZEHET"" 

A monthly illuittrated juuroal of botiuiy ia 

all its departjaenta. 

■S ccn'a a Qumbar, tl.y a r<Br. 

Add«a. PUBLISHERS BOTAKICAL GAZKHB, 

rraH-fardavlllp, Ind, 



ESTERBROOK'S 
STEEL PENS. 

Of SUrFHlOn AND STASDAnt) QUALITY. 
Lading Nos.: 048. 14. 130, 135, 339. 333 

firr Stilr tilt -ill .•tlatiunrrit. 

fMI UTEIIItllK »T(EL PEN 10.. 

Worm. OanltB, H.J *ja Jo»a ■*!.. New V»rk. 



PATENTS 

FocINVBK7N:iHH. IOt««,ft K<KtK FKEE. Aiktf«aa 
W. T.fltsuvrati]. Auomi?} at Ljts.WaahlDittiia, D C 

BACKMUMIieiUiaail«>a»Blct«Hltar le^dtiu Maf- 
•jiM*. /TaJ/f Uw. KH, MAO. EXCHiCMOl, 
Schohafie N V 
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DBT (iOOM, Etc. 






Real India Pongees, 

CORAHS, 

Unsurpassed for darability and wear. 

INDIA SILK SHIRTINGS, 

Stripee and Checks, new color- 
ings, and styles. 

RONGEANT, 

The New Summer Silk. 



yjtcai)ivmi cKy l^tla 6t 



NF.W VORK. 



DRESS GOODS 

FOR SPRING TRADE. 

Etpecial care has been takeu to provide, 
for the Spring trade, large and varied aft- 
aortiiienta of new weaves and shades m 
Pahs Dress Goods, remarkable for thtir 
richness and noveltsr. 

The choicest of these goods will be shown 
oa Tuesday, Feb. 33, as well as additional 
Dovelties in wooleru of Scotch and English 
maoufacture for Ladies' wear. 

Plisse Cashmere, in shingle plait s.Tucked 
eficcts in Plaids— iilomtiiated colorings. 
Piped. Corded, and Shirred Crepes and 
Crepoas. 

The rapid sale of novelties, previously 
shown, indicates an active demand for the 
above class of goods; we therefore ui^e 
Dpon our customers the advantages of an 
early selection. ____ 

James McCrccry & Co. 

BROADWAV A: lllh JtTRRRT, 
KKW VOHH. 

^ F 



fiSTE 

Emtioilery Wa. 

r«rlrOn' EuJ* al hair tirli>«i ■•Xf .•irx ■■ la ■ boa. Ail 
k-|MM Hill ftiid Kund (oloTk. MdI bjr null 



IbM •■«» tm An X(«4h><ra(t. «utV li> ■Ti>^ -A W»i>i>* 
I'fni **'n*>'ifiitcli*iilll* uidarrsaeke; BlarwuMM Id 

riir Hw BMW* M>d mMrf »> MUOi nUnateS bl 
an Kofaiowork wv wui «ni< on Mok tr«» 



MNANCIAL. 



M89 method of Protecting Property 
from Lightning. 

The Lightning Dispeller. 

Pnce, $20 to $30.— According to size. 

The Patent LiKhlnin^ Ditpellrr in a ccmluc- 
tor specially dosi^ed todiiuiiMitothB poorfry 
ot s iJ>;Ltuin)( discharg*. — to prevent \U 
doin^ harm , —placing sometbitig in its palb 
upon wliioh its capacity for causing daniaKe 
ma.j be exp«nded. 

No rtwordnd ease of lightnini; stroke has 
yet h««n nit^l against the principio of the 
Diiipol Ittr. ^D for ma known, the aissipatJon 
of a conductor has invariably protected undvr 
the conditions «mploycil. 

Oorrespondenoe oofiaiUMl. 

AGENTS WANTED 



TheAiDtrlcaii LlgbtniDg Protection CompaDy 

United Bat'k Building, Siuux City, Iowa. 



1 Al^UlVJ n. fOR NOM-RESIDENTS. 

TAYLOR & GUNSTON 

Take (ull Gh*rEC of property for tb« 

EASTERN INVESTOR. 

City, Town, and SubarlMa L9I», 

Garden, PtQii, Hop aod Timber Loads. 

10* . 6iarsot«ed od all Innstmeots. 

Hoas«« for sale oa the laiialmeot plan, b^ which 
the fiurGba>er can obtain an Income lutncleni Id 
coverall pafrnonM, kncludloc taKct,liisuraDce,ctc. 

lotormation rccardlof any psnlcular point in 
the stele ot Wiahincton cladly tumtibcd upon 
sppUcation. Pf rionsl attentleo Kiven to all loaaa. 
Correspondence solicited. Refer, by permlMioo. 
to the Paclftc NaUonal Sank, Tseoma, Wash.^ 
Gb«. H, Tliley, Ee^., lectetary and Treaiutef of 
tliaSeathern Espreis Co., and Frederick C. Clark, 
cr Clark. Chapin A Bushoell. New York. 

Address 504 California Bile, Taconia.Wa^. 

Eaelern ileprc*(nlatlve, 
H. F. TAYLOR. 47 Lafayelie Place. New York. 



PINANCIAL. 



MbodyHoughteUai &Ca 

BANKERS, 

69 Dearbora Street, Chicago, Illinois. 

Loans and Inveslments on Real Estate Securitj 

txclusnelf. 
Prlnolpa) artd Interest Payable in Oold^j 

CHICAGO Cirr llORTGAtiES FOR SUL 
Foe Ui< oooTctkleiMM ot iKTMUMa wo carry ftoa' 
tffn.DOD to IB0O.0O0 of otialoa BMttcacea ai all tiates.* 
TboM loons ar« made by as after careful lnvcaU|ca> - 
lion o4 tka tillM, tho valao nt Ih* e««urttl«« otf«ce4 ^ 
and lespoBSlbltiir of Yn>rttwtm. In tranaactloK a 
btulaoaa of ovor );a.i>U.(UO, no ttU* aiiproved by w 
bos »r«r b««B aDcorMf ully attacked. 

IN ANV AMOUMF. 
Th«sa loaua vary III amoanl f rocu fUO to 9B'*,ttia,aa4. 
b««r trots per cent, to 7 par wax. lnt«r»at, payoAIs^ 
tntt-oit%'maiif nl oar offie*. ar al nick pimix mn /•• ( 
iweror Stall e<Mt- Tbe ctODdard rote on ordlnarT 
amoiMla, say fS.(UO (a SIO.OOO, farlDR S por fptii.; 
■SMller loana. 4H par oont. and 7 per cent.; lorce 
Iriaoa. on oxcpiitloiially atroog ■•narJty. &p«r ooat. 
dim] H4 par c»at. 

AT PAR AND ACCRUED WTEXEST. 
Vmso soeartUca are rvady for ddlTxry, and ore 
enjote a( nor aad eccmed lBt«T«at. Nu coainiljudaa 
Is^argod tb« buyer, itii' iniMirno ootnad ketac not. 

INVESTOfir INTEHSrS CAREO FOIIWITUOUrCHUSE. 
Wa collset oil Istntool sad nwait Ui but pari of tli« 
(.'oualry freo (if ebarjte. We see (bat all ii>eurai»e« 
pnllntn« pledSMl «a cdllateial aecuHlyan^ rvu#*i!<d 
111 rkplrvtlvu. aad tbot the loeeotoc upruircti;!] la 
roKi^ cf ralturo oa the port of tbe bonwrr f> |«y 
laim. III (itb«T vorda. we act as AaaooUl agents 
lor tb* Inveator withoat chsrKe' PortltM bayloa 
awrtaagea eiHniriog t>nlidln|; luoaa, whqjfe tba bothC 
logs ore net fully cosnplotMl, ate fitonjitead eOA-. 
plailan frea of nwoboalc'a Ifeas. J 



TAGOMA 



SOUTH BEND 
PUGEl CITY 



INVESTMENTS 



I GtlAHAXTEE 14 per tent per aunans 
Id on; of (be above eiltet. 1 bave nod* trom 40 lo 
£0 per cent, per aSBUni tor Boa-nsMsats. 1 also 
niske Orst mortcois. Impeuvcd resi sstate loaiia.oa 
uu4u«ft[oDabl» securities tma 8 te 19 per uent. peri 
aasnm act. Also bare cfaoloe banaUistB Pariii,1 
HapiUay MRd CardvB Latida. Corteapoitd- 
enea foUelled teuardln Vcstarn WsabiojttOB. All 
iBaalrlessaBweredpnMBptly. Address 

A. C. fllVKBLB, Taeoaaa. WaaUasiai 



PROTECTIONFROM LIGHTNING. 

All the capital desired for the parent companyl 
to handle my patents on a new method of protect- 
ing buildings from lightning has been subscribed. 
Sub-companies and agencies to introduce the 
invention are forming, and any desirous of tak- 
ing State-rights should address The Americanj 
Lightning Protection Co., Sioux City, Iowa. 

The English patent is for sale, and offers] 
an excellent opportunity for the formation of a] 
company now that the American company is soj 
favorably started. 

N. D. C. HODGES. 874 Broadway. New York. 
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THE NEED OP PSYCHOLOGICAL TRAINING. 

A FEW — only a few — years bbo we learned pdycliolojry 
Iratn nntiqiiab^d text-books that by tales of cxlraordioary 
occurrences, quulatioQS of poetry, emphatic assertatioos. oc- 
casional proof!) by the phrase '' it ift evidcDl," and a few im- 
properly ob«erved facts, gave a complete enpositioa of the 
hufnan miod io 50U or 600 paj^ — ex<?«pt in some coses 
where tbe author wan kind euough to be ^alisBed with baU 
that amount. To day a psychologist of that kind Ifcturesto 
ban.' btuiches iu the uiiivc-rsilicH of Gttriuaii.v, and Iht; now 
jwycKology Itaa got Huch a hold iu America thai it is rapidly 
beoomini; a fashion, if not a fad. 

Still, in this rery fact Ihrrc lios u gr««t dani^er to Uie 
proper development of the science. There is a lendpncy to 
careloas work, to rapid shuttlini; off of quosi-experiiuental 
rttesrches, to a iieglt^t of the drudgery of a scienlitic inves- 
igalioD of the fatidamenttti problems, and to h pursuit of 
host stories, telepathy, and sensational hypnotic tales. 
Gren where the psychologisi is really a scientific man there 
IB a tendency to rest contented with merely qualitalive re- 
sults where quantitative mcasuremcntB could be made with 
tlie exercise of brains and patience. 

Iu regard to the sensationalism and quackery that have 
Muimed the garb of pfiychnlu^y we can do no moro ihao 
other science does in that respect, simply put tbe pub- 
c on its guard. If, as is usually thecase. the public prefers 
windle to science ; tlio matter is beyond our control. There 
also tittle to be .said against tlie so-called " theoretical '' or 
"metaphysical" psycbolot^y that has blocked sc;ientiQc de- 
velopment in the past and opposes it in the present. The 
"metaphysical" peycbology ia neither metaphysical uor 
paychological; the term is utted merely to cuver up the ina- 
bility or the dislike for careful obwrvalion and eirpf^rimentj il 
iiig much easier to sit at home in tbe study chair and spin 
la work on psychology than to put on the apron, clean bat- 
jee and smoke cbrouugruph drums in tbe laboratory. 
What is to be called to aitpntion here Is the fact that we 
pfrychologietB are not maLiuff tliu proper efTorls toward exac- 
titude in our experiments. In the first place it is becomiDrt 
too oomojon to coniiider that going through any careless 
•eries of manipulations is making an experiment. An ex- 
giineot is the systeoialic variation of the conditions gor- 
ing a phenomenon in order to obserre the results of such 
a variation. The amount of systematic preparation required 
and of careful observation to be exercised depends on the 
aULge. of development in which the science flndfi it«elf. Anj* 
lack of preparation that could have been ex[)e<:|pd, or any 
iJetifiency in tbe necessary care, removes Hit* pretended ei- 
pertment frnm tbe reulnis of Bcionce to thai of dllletantism. 
Pilletantistn may be all very good as a sourcv of amuse- 
ment, but it must never be considered as science. As 
Wandt bu remarked, " the most dani^erous enemy of psy- 
chology to-day is not the metaphysical psychology of former 
days, but tbeieU-anfllcient amateurism that considers every 
aimlesi toying as a soientiflc experiment" 



Aside from this amateurism there is another deflcieneyf 
perhaps of a still more important nature. In the variuns 
perifH'icals we meet accounts of qualitative exiieriiiienls that 
might just aa well have been made quantiralive. Of ooaraO'^ 
qualitative experiments are necessary as preliminary invwti-' 
galions, but they are inexcuuhle where quuilitalive ones 
can be made. That is to say. although they are necessary as 
forerunners of nteasuremeots^aud although at certain stages 
of iuvestlgalioD, they arc of incalculable value, yet the irt- 
eolisl must never re»t aatisSefl with theiu, but should regard 
them only as stepping- stones for further pro^eM. I 
find no belter w»y of staling thi« than by repeating the word*! 
of Sir Willinm Thomson: "I often say wbeu you can' 
measure what you are speaking about, and express it in 
numbers, you know something about it: but when you c&n- 
not measure it, wfaen you cannot exprvss it in number*. 
your knowledge i% of a meagre and nn.iatisfactory kind: it 
may be the beginning of knowledge, but you have scarcely, 
in your thoughts, advanced to the sta^e of science, whatever 
the matter may be " (" Popular Lectures and Addresses." I.^^ 
73, Ixindou, Macmillau. 1889). 

The lint step in an investigfilioo is a determination of the 
relations of dependence bctweou various pbenoniena: this. 
however, must give place as soon as pomible to a measure- 
ment of the changes in the mutually related phenomena. 
This we can already do to a ifreal extent in regani to mental 
pracesBOS. The degree of ncruracy obtainable is in some 
C8SM scarce second to that of physical deiermi nations, but ia 
others it falls far below. 

The future of psychology, however, lies in the possibility 
of increasing the nrcuracy of the measurements of mental 
phenomena. An advance iu accuracy is a difficult thing; 
but it is of such im|iortance that any Bscrificc of time and 
trouble is jusliflahle for that purpose. To reduce the error 
of observations in a given probl«'oi by a tenth is a great task.; 
and It becomes grenter with each increase iu aocurmey. Psy- 
chology, however, is in tbe foKunate positioD of t>eing in 
lioasessioa of methods more accurate than tbe majority of 
psychologists are able to apply. Wundl and his fotlowera 
have gone ahead so rapidly that on the one band ihuir re- 
BuUa van claim an accuracy only one degree leas than that 
of physics, but on the other the psychologists who have 
never had a training in his laboratory are not quite able tu 
keep up the pace. Tbia. of course, does not opply to those 
domains of mind not yet subject to measurement. It is 
true that there are still Urge groups of mental phenomenal 
not yet investigated by experiment; wo have not yet fouoil 
a measure for hale, for enthusiasm, or for vertijto. There 
are still others in regard to which we stand at present jusi 
on the point of inLroducini; experimental methods witboal 
haviuK achieved aoything of great importance; snch are the 
subjects of pleasure, hall uci nation, the tower senses, etc. 
Yet again we Bod thoae lb«t are fast yielding themselves up 
to qualitative and even quantitative aualjaes, e.g., ^-olitiou 
in some of its results, Ibe sense of equilibrium, pain (d>>rinnl 
pain quantitatively measured), smell (quantitative UK-asure^ 
meats by Zwaardemaker and Henry), etc. On the other 
band the magnificent acbierimentB in the domain oi sight. 
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(he good oues ia heariog, thate in the Kensmor preasure and 
temporatur*. the accural? mca^uremcDta of 7iaual BpQcc. the 
nica^uRtueals of the react lou-ti me, etc., have all teuded to 
place experimental paycboli^y on a bif[h level and Lo fur- 
nish a fouDdatioi) for a scionoe of psychical lucasuremeuts, 
or pAjxhonietry. 

What is the reasiiii, then, that we are doini^ second-rate 
work wheu we niif^ht do llr«tt The trouble lies, it seemH Lo 
oie, in lite lack nf a propter triiitiiDif. We attempt to make 
experimeols; but how many of us have received a praclicftl ' 
training in theuseof onrapparaliisf Wo makfiobitervationR-, 
but bow many are familiar with the methods of observation 
and the compulation of errors/ Weoblain table!) of results; 
but how maoy know how to formulate the equalioa express- 
iog those rcaulta? I know that, until 1 was brouRhl face to 
face witli the quesUou of what to do with my ligures ivhen I 
had got them, it bad not occjrrvd to me to remedy my de- 
fleient training by a study of the melhods of exprassiag ra- 
sulls. We all of us daily use light, sound, he.it, electricity, 
etc., in uuri>x|>erimenl8; but how many are familiar with the 
units and the utelbods of aieasiirin^ thene furiiis uf euergyt 
What » pfiychntngiat must have is a thorough course of 
traiaiu^ in (ttychomclry, or the methods of psychical meas- 
urement. 

Summing up, I would say that what we need in experi- 
tnenlal ptiycbulogy is: no quackery, little amateurism, a 
pioper estimation of qualitative work ns subordinate, a 
transformalioQ of the qualitative into quaaUtative inrestiga- 
ttoQs, and, as the means of obtaining all this, a thorough 
laboratory training. E. W. ScRtfTURX. 

Clark UnlranUj, WoivMMr, Mm*. 



ing of M'Donnell's stalemeDl*. Tliat author enumerates five 
structures ihat "may bp, or have been, confounded with 
different parts of the lateral line systeui," aud he d-^scribea 
the last one of the five at " The bodies difwovered by Savi in 
the torpedo {appareil foUtcutaire iicryeux) — which last, 
bowcTcr. may bt- related to the laleial line, oa I fthall nflt^r- 
wards attempt to show." This is sufTiciently involved to 
make his meaning very doublful. Btit to prove that U'I>oii- 
uell did Dol advance the ides of identity of follicleR and lateral 
lines we have only to I urn to the penuUimale [Mragrapfa of his 
article, whore he classfts the follicles with other tnclile organs, 
and says that they, one and all. appear to be distinct from 
the Ety!<tem nf the lalernl line, which, he says, has more the 
appearance of a cutaneous excretive or^an than of one of 
sensation (Trans. R. Irish Acad.. XXIV.. 1864. read 186S, 
page 161). Up lo the present I have learned of no proof or 
assertion of identity of Savi's follicles and the lateral eanal 
syatem previous to that in my work of 1888. 

Respecting the nlitity of the follicles it may be added here 
that my conclusions arc at variance with thoae of all who 
have heretofore diKcussed the matter, inaomuch that I con- 
sider these organs to bo practically without special function, 
and to mpresent only a Iransttory condition of the lateral 
system, intermediate between functional [jerfection, in the 
embryo, and ultimate more or less complete dtuppea ranee, 
during the life of the individual. As the organs are absent 
from particular t^pecics or from older individuals, and are 
rudimentary and irregular when present, this seems to aie 
the only tenable conclusion. S. OABMAir. 

MuMiura of CocDpATfeUva KoolofT, 
CARil»lds«, Ham., Feb, W. 



THE VESICLES OF SAVl. 

In the Archives Italiennca df Biologie, XVI., 1891, page 
816. there is a reprint from Ihe Attt delta H. Accad. del 
Linc^, VII., 1891, faac. 6, of Dr. Alciumndro Coggi's impor- 
tant notice of the development of Savi's " appareil foUicu- 
iaire nertieux" in the ttMrpedoes. Since Savi's announce- 
■nent of his discovery of these peculiar follicles on the lower 
aurface of the torpedo, l$ll~44, an extensive sericsj of publi- 
cations has buen made on the subject. The anatomy ba# re- 
ceived attention at the hands of Boll, Lerdig, Kolliker. Max 
Schultze, H'.lller, and others; and the nature and functions 
bave been variously detennined. Leydig made the vesicles 
lo be one of hix three clases of organs for a sixth sense; 
Wagner supi^jeed tlom to be electrical excitants; but the 
majority agreed in regarding them as tactile organs. In 
1888, io my work on tbe "Lateral Canal System of the 
Selachta and Holooepbala," published by the Museum of 
Comparalivo Zoology, it was proved that the vesicles be- 
longed to the lateral system, as aecn on tbe skalea and sharks, 
and it was shown that they were not couflned to the torpedo, 
but were found on such genera as Urolopbus, PotamolryKOn, 
and Disceus of the rays, where they wore simple rudimentary 
remnants of the lateral canals. My conclusions oro amply 
contlrmed by Dr. Coggi from the embryology of torpedo, in 
tbe early stages of which be tmce« tbe ventral canaK as in 
embryos and adulta of other Selachia. He finds various 
stages of canal disruption corresponding with ihiiRe I had 
figured from the liatoida above menlioije<l. 

Dr. Coggi's usEwrliou thnl (he hyiHitheMs making the vesi- 
cles of Savi a special modilication of the lateral line system 
was llrst brought forward by H'Donnell. 1864. isone to which 
I should t&ke exception. It must be due lo misauderetand- 



BACTERIA IN DRINKIKO WATER 

Db. W. Mioula {Centralbi. f. Bakt. und Paratitenk., 
Bd. VIII., Ko. 13. p. 3,13) makes a contribution to our knowl- 
edge of this subject which is really a new departure as re- 
gards the exauiinatiou of drinking water. He points out 
that, althoiiifb considerable stress has been laid oo the ex- 
amination of water for pathogeoic organisms, there is no ^ 
reliable rule to guide the hygienist in his examiuations for ■ 
the ordinary saprophytic organisms and their relation to the i 
purity of water to be used for drinking purposes. Dr. Mit^ula 
washes out small HaHka with bichloride of mercury; then, 
after rinsing them with tlie water lo be examined, he leaves 
a specimen lu the flask, which is plugged wil-h slerjiixetl 
cotton wadding and covered with an india-rubber cap. Itis 
nut necessary to puck the flasks in ice, as it is assumed that 
if any of the organisms multiply they will all do so, while 
if the putrefactive organisms (those Ihat liquefy gelatine) 
grow more rapidly than the others, indc|M-ndent evidence ia 
obtained of tiie impurity of the water. Cultivations ^re 
made in Hat glass dishes in order lo save the time required 
in manipulating plates and tubes during the cooling pmceas. 
After examining 400 *prtagB, wells, and streams, tbe author 
has come lo the conclusion that where thor« are more than 
ten npecieK in any sample of water, especially when these 
are not species ordinarily met with, tbe water should not be i 
used for drinking purposes. Ue found that in only fifty- ■ 
nine waters was this Ihe case, but that 169 walers contained ™ 
more than 1,<)00 organisms per cubic centimetre, sixty-six of 
these bavinif over 10,000 (forty over 50,000). From these 
figures it will be seen that some of tbe sources of supply 
would be condemned by tbe old method but would be paased 
by the new, and some condemned by the new would be 
passed by ihe old. Uigula found in all twenty-eight specM*, 
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•od ID a writs of tables be brines out the fact that tbe niiiO' 
ber of coloniM does not by any ireons corrtKpoud witb the 
number of stievtpa. tbongh in some eases U imdnubleilly does 
»o. Thrift, iti fad. ao pxceediDgly variabW quaolity. It 
alao comes nut (hat puircfaclive baclorin are blmodl iavnrtRbly 
abarnt fmm 8)>rJni; vater: tbat tliey are most frequently 
fo'jQi] whert* ilie number of species is RTeat, and whore tbe 
_iiuinberuf colonies is between 1,000 aud 10.000 per cubic 

i!niiraflre; ibal they also occur where the number of (Terms 
below Bfiy per cubic cenlimetpe. but very seldom where 
the number is over 10,000 

Dr. L. Hclimelk, who rpcenlly iCntlralhl. f. Rakl. uud 
Paratitenk.. B<1. IV., No. 7, p. 195) poiutet) out thai Ibereis 
a great increase in the number of bacteria in tho water sup- 
ply of Chmliaoia durtug the period tliat Ihe upland aoons 
■re melting moAt ariivcly. now (Ceiitrafbt. f. Bakt. und 
tranteni:.. B<I., Vfl.. Xo. i. p. 102) gives further evidence 

allected (lariug tbe last thre* yearn in proof of bis theory. 
le number* be Hnds for those years were ten or 6fteeu per 
■ciibie cootimetre in March to 2.500 in April, 1888; 1.100 in 
ll!^9, and on March Z8, 1890. 6,000; tlie breaking up of the 
winUr anowfi having occurred tbi« year much earlier than 
usual. This is the period during which the winter unofTH are 
melting, and after this is coniple(e<l (ber« is no marked in- 
creaae in the number of bacteria in the lake water until the 
reappearance of the winter snowH, some of the earlier falla 
of which durini: October. November, aud December raelt 
aud disappear. In December tho number of bacteria per 
cubic centimetre someliuiea reaches 600, the highest poiut 
recorded during the year except in March. Dr. Scbmelk 
tliioks tbat tlie increase isdue to the action of frost in break- 

ig np lhe> earth's surface, from which (he coutained organ- 

ims may be set free as soon as a tbaw occurs and then 
lwa«hed away along with the surface soil, just aa during 
p^at rain-atorms. He bImi |X)intx out that the masset of ice 
projecting into a river may form "cjllectiog " poiots for the 
particles suapcoded in the flowtug water, aa more bacteria 
are always found in the water obtained from such ice whou 
melted than in the river water itself. Ue verified thi* by 
repealed experinicots. He found, however, tliul when float- 
itig ic« was melting iu water, though il conlaiiie<l a few more 
organisms than water collected near the aarface, it held far 
fewer (bau water taken from a considerable depth. In the 
Chriaiiania water-supply he found some thirty species of bac- 
teria, some of which occurred very seldom, some a( certain 
periods of tbe year only, and a few all the year round, The 
amount of eolids in the water varies from time to time, be- 
twecD 0.92 and 0.94 praromes per litre, and (races of ammonia 
in Qsually be found m water during the time thai it con- 
tains most bacteria. 



• THE CHIXOOK JARGON. 

Dvmsa mf visits to the north PociHc coast T became familiar 

rith the Chtui'iok Jorfton as apoNen in v&riou& dbtricts. Tlie jar- 

iQ i* uiie<l iHiwadavfi moM ext^nflively on Pu^ct Kauud and in 

BrilMh CnliimliJM, wliile ilit um- on Oilumliia Riv«<r ami In (he 

nei(i;lthoritiK portx of OrvRon and Wasliington i* rather r^-ntrirtt.Kl. 

It has «pread at far tHirili »* Chilcat nnd as far Kiuth a* nurtht^m 

CaNroriiia. The JarKon. aa spoken on I'tiget Sound and farther 

rKJcth. contains a much smaller mimlter of uords than tlie printed 

vocabularie*. a Rreat duqiIxt of the Cbinook words heiuR drojiped. 

On Columbia River and Shoal water Bay 1 found a few odditiontl 

kwonia beloDKioK to (be »ame dialect of Uie jarKoo which was te- 

[canled tiy Horatio Halt- and tieorgeGtbls. In leccrdlng these words 

I made uaa of the aimc phonetic spelling which liaa been u»ed in 

the report* to the British .A^wdaliua for (he Adcancemenl uf Sci- 



eDoeontbeNoflh-wMternTtibeHof Csnada: To acoonipaayt iftt! 

bonecrf flsh. pilt : to call. leA'lak; to rarry on back. Imitc: to 
dream, mumm Hd'nile: to giv^ food, i^'ina (ChthaliflbU to give 
preteot, k'oi'Kii; graodrhild. Jbtt'iii (Cliihsllsh); last, ubfft ( = 
F^Dch au bout?); let ns, hau'aruf : (o make, qftemia. 

Miitnvok hai' arr|Uired an oheoene meaning, and ia no longer In 
uw on the Columbia Rivi-r. Sluakrat, MnitlMinis : Ore la out, 
fc^u/i : in purciie. mftttn, or tK'ke'Bu : to put aside, up, I'J Bii ; to 
rest, niCm ; to roast, p's'nu : robin, pil k'oaUn { = red-U-lly); to 
sew, kjf/pot; soup. Mffi (French); to utop, fc'u (Chinook); lafl, tM 
. (English) ; to vomit, i'K. 

One exprt^sinu which is not found in the published vocabularies, 
and which im unknown on Colombia River, was obiaJnH on tbe 
SiIkU Rewr%-atioD, Oregon: at that time, kapa kodti. In a few 
ca»«« the meauingof tbe wordsdlffered somewhat from that giveo, 
inthv vocabuknes: totew, aumiool: tipeAin (Hale. "TheOragoa' 
Trade taneuage," p. AO); it means, on Shnalwater Bay and la 
Clatsop, lo mend. To Io«e th«- way. taeepie waphiU (Hale. p. 00), 
is noi uM-d on Sboalwater Bay, taeepie meanlni; tmly, lo oilaa an 
aim. To vomit, tcagh (Bale. p. HH). not in use In tbe same regton. 
To (ear, UuA (Hale. p. 4.1). means als^. to (all. 

A number of word^i which were considered aa tbe sole and 
original properly ff the ^rgon prove to be ot Obinook origin : 
anab. oxclomatiooof pain or displeasure; ke^het, toUuKh; Aumm, 
stinking: IncrAkiteh, mallard duck ; tola, lonij (iaie; lipiip. to boil; 
no, inieiTogative partide; noA, interjection: bol look liei«t; pok, 
a puff of breath ; fofo, (o shake. 

I believe almost all oooniatopoM ic words of the jargon are de-j 
rived from tiie Chinook. The word ktoaddis, whale, which Ks 
given SB a jargon word, is of Tillamook origin. A few other j 
words, the origin of which could not be Iraoed, belong to tba 
lower Chinook : fJIriM. hrotber-in-law; ftrioju. (otum: tutniriUa^ 
nuta. Two words, which haie been derived from Enj;liab, ore 
ntore probably of Chinook oriicin : ftU, tired (fsl in Chinook); «poar, 
if. which iit generally dexii-ed from "nuppooe," Ixit ia more fre- 
quently prononnoed pAs 00 Columbia Rivet. i%v means in l^i- 
nook, it; so that apote may be explained as due to folk-etymology 
on the part of tbe tradeis, or pit as folk-e(y nioloiu on tlw part of 
the Chinook. 

IL is of interest lo note that two Kootka words which arc found 
in .the jargon have v^ry close analoga in Chinook: ekuek, water i 
(Uicuk in Cliiuook) ; waiea, to speak (uiodtrti in Chinook). A num*] 
Iter of Chinook terms which liave Iwen emliodied in the jargoo-] 
have become extinct in Chinook pn)per. Tliis is due to the 
that they have been dropped alter the death of persons wbc 
names resembled (bese words: tmi'mnluct (Jargon, niimoJooas) ia 
no% ttmrtiwo' lEma ; it'aituiMMc (jargon, tamahniHPUM) ia DOW 
iutlemu. Kra.vz BoaA. 

^orcMMr, Ha**., Fabniarr. 



VOTES AND NEWS. 

ExpenniRNTAL peychokii;cy can ntnnt four new laboial 
among its acqubitions dnrlng the present academic year, 
that have been or are about to he CMtabtished at Heidelberg (Qer- 
many). lletieva (Switzerland), Cornell (New York), and tlii> Cattv 
olicTJniveruly (Washitiglonl, 

— The Oriental Cluh of riiilsdelpbia was organized in 1R8S with 
Professor Herman V. Hilfrecht a* president, Profrwnr M. W,^ 
Eflstoa, treasurer, and Stuart 1.7ulin, secretary. It has held regull 
monthly meetings sJnoe thai time, at which formal papers wi 
r<'ad and discussed. The mentbejship ol the dub ia limited 
thirty, and now numbers twenty Hvi-, ineloding Profeaaor 
Haupt and Dr. C^ynis Adicr of Johns Unpkitut University, 
fesaors Barton, Hopkins, and Cotliiz of Bryti Mawr College; 
feason Janlrow, Enatoo, Uilfrecbt. Btinlon, and Feters* of 
University. of Peno»ylvauia, tlie Rl>v. Dr. Morrbi Jastrow, at 
o(l»en>, it beinK "iricUy confined loori<-rit»I Hi-biilMnt. 

— At tho February meeting of tl»e-Oricni)t! Clubof Pblladetpbia, 
Mrs. Corovliua Stevenson read a paper on ■• Two Ancient Forms of 
Religious Symbolism, tho Stone Axe and the FIvinK .Sun-Disc,'* 
" The stone axe," the speaker said. '• to the weapon of the powpr 
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ahove. It is tbo boli Bung from h#«TMi in tho liithtniiig. ao'l 
which «ra(t thouji;!)! to oontiin n «park nf lh« li<>tin>nly lirv) In 
pre-hutlArii' nrrliivulogy, tbv wieMfc of lh»? boll is g«»fif*r«lly i»|>rp- 
Mnlnl uiuU-r the nhsfw uF a bird, which, .ircordin^ to the dpvelop- 
in*>Dl of the people, is either the eralxxiiiuent or the meesengcr of 
the rtilin'; ipiril at heavpD. In Egypt, wiih tlif development of 
anti-wonbip, the HaWk of U<jrus. lb? eiuliotllinciit of the upper 
span*, in the ct>ur»e of tiim> wii»; rvpivvatH as i-iitfriug the sun, 
which ifl spoken of as the 'iMly ' in which thi-diviaoBpirft dwells, 
and vr|il«h. iu t)iu form uf the Home of Gdfu, as tiw Oyiug itun- 
dbc, bccuiiiw the ■ lieavenlj Striker.' " 

— Tiw MiUMini of AnAMoiagy ant] PaloMntolugy of the UnKer- 
ftity ol PcnnfiylrsniB has been reor^iiized as a dcptrtiucnt of th« 
un1v«r»ity by tb« Iruatees, nnder the direction of a Board of Man- 
Hge». of n-bom thirty are appointt-<l by the University An-lia»ft- 
logical AsMcialiun, and six by tlw truH^n of the niiiteniily. 
ThiB action baft l>e*'ti fotmd n^oesHiry through tht* iHpid r-xti^riBiion 
of the collect irttiH and inrreaMKl iolvresl in Ihu work. TbeniHWiiiii 
it dividi^ into four iK>ctioiw. Aoivficvn, B»hyluni;u]. Egyptian, 
and Orienlal. ekch in chnrge of a npecial curator. The Unirersily 
Archa>otugicHl AsoociattOQ. by wboew efforts the collections were 
brought together, defrays all expeusce. It now naujbers about 
three hundred ooatributJng infflibrTS. Mr. Chorletuafrno Lowe Is 
pre>[dcnl of the department, and Dr. William Pepper, tlie proTO«I, 
U presideDi of the aBsociation. 

— In hifi Sbattiick lecture Dr. Cowlea sums up tlie nymptoins 
and the ireatinont of n'urdftbcnia tin follows: the central fiindn- 
mental fwct is nervous iveaknem, manifested primarily in two 
ways: (I > by an exactly parallel weakness of nienlat inhibitory 
control tbroogh voluntary alWntlon, ftnd (2) by the central motive 
element of a lowered emotitHial tooe, from a senw of ill-being. 
Tbe Aral of thes« iadicatioDi may Im» ixMioealed, t-ven from tJie 
patient himself, by iulvntii(ied interval and iucicasv of effof-t; the 
•ocond ho tcvis and soon bctrsvs. The cumplei atixiliary condi- 
tions uf uhangvs iu the sftLiationi*, irritability and bygM-rssthesia. 
languor nnd onfctaihe^ia, and ibt^ir cnuft's. are manlff^t^t) a little 
later than ibi? primary mental otTect*. The point of attack in the 
treatment 1^ ttu* central emotional tone. There are two ways of 
approach to it: ^I) through tbe body, re<>toting ila Btreogth and 
well-being, mental coiufurt and control follow; <a) through at- 
tracted attention and suggested ideaa w« reach tbe emotional tone. 
— healthful ffeling and iid^rf-t Attend upon wholeioinc irleas. 

— The Museum of ArchjMoIogy of the Cnivemily of Pennaylra- 
nia hair jumI received from tlie Rgy|>l Exploniliuii Fund a coloveal 
statu*.' of Rumemw K , which bait iH-vn set up in the hnll of lite 
Library Building, Tbe statue, wbicb is eight feet in height, wjis 
found among tbe ruins of tlie Great Temple at liar shell (Uanl<!). 
tbe herakleopoli^of tbe Greeks, duiins theesoavations undertaken 
by tbe Egypt Exploration Fund, under the superviaiou of Mr. E. 
Naville in the winter nf 1891, Hanls was the M^t of gorernructit 
during the iiialli and tenth dynaatfea of Mantheu (fourth millen- 
alum B.C.), an shown by tbecurrohorativi! erideoDe uf imicriptiuns 
fbnnd m contemporary tombaatSiUi. Unfortunately, no remains 
of the older huiMinga were found, and the earlieiit dated frogrnr-nti 
nncnvered dale from (he twelfth dynnMy, and even tbe«ih were 
few. Tbe temple waa rebuilt by RamfM8ll.,and thia monument 
fArmed part of this later edifice (Ca. B.C. ISiiO). According to Ibe 
curator, Mn. Comeliua BteTenwHi, tite hieroglyjilia cut in Ihe 
back nnd Kidea of the royal aeat give the king's name and Litlw : 
the cnitvned "Iloruii." tbe "Mighty Bull," '- Beloved of Atnou," 
or "Slaal." or •■ Ptah," or "Ra," or '•KBam;** "SontrfRil." 

■■Ramemu Heri Anion." "Chonon by Rl." >'Lord of the Iwu 
Sands," " Lord of Diadems," "Oiving Life like RA." etc. 

— Tbe eommiitep apprHnli-d last September by the American 
AsMcntion (<«■ the Adraticement of Science to raise the sum of 
(trc bundrml doUan for the continuance, during tbe yctir I8tl2. of 
tb» Anericao table at tlu' Maples station, lake plea.>>uri' in an- 
nouncing to tbe Amerii^nn H-ietitii>t4 (hat through tbe liberality of 
the American Asaocialion, the UDi«er»iiy of Indinnn. tbe Atsocia- 
Cion of American Naturalists. Professor C. O Whitman of Clark 
Uni«er»ity, oud Major Alexander llenr> Da* is of .Syracuse. N.Y., 
the necesbory eum of money Itss been subtcribed. and tbe table is 



now at the disposal of the American biolog^iata. Applications for 
lh»; piivilrgf uf working at (be station i^honld be adilreeacd to the 
committee, <-nreof C. W. SUhs, Ph.D.. Bureau of Animal Indus- 
try. United States Department of Agriculture, Washington. D.C.; 
or, sbouid any American biologist in Kurope not ha<e lime to 
communicate with (he commitlee, application msy Ite made to 
0«beiDirath A. Dobrn, director of (he Koological station. Naples, 
Italy. ticientlQc JuuruaU throughout the United Stales please 
copy. 

— The American JoitnutI nf Pajichotoffp is about to make a 
slight change In ibi ediiomhlp; be^nnlng with the next namber 
E. W. Scripture, Ph. D. (Leipzig) i* to be associated with President 
Hail. 

— The experiment station of Cornell Cniver^ity ha« conducted 
Ihree experiments carried Ibiuugb as Ipany seasous, for the pur- 
pose of determining whether it is profitable to feed gcaio to cows 
when OQ good pnsture. Tbe lir»t two experimeuts were made at 
the station, on lota of three cows eaeb, the cons being in good 
condltioD and rimnlng on good pasture. As some objecticQ W8» 
raisiMl agnin»t ihte lest on tbe ground thai the imiitures used were 
too rich and the cows too well fed lo t>how the be^t rettults from 
grain feeding in the tmmmer time, the experiment of ISSl 
was transferred to a herd of sixteen Jereeyd and Jcrmy 
gradea, belonging to Messrs. C. M. and W. L. Bean of tfe- 
Orawville, NY. Tlilsberd had been arcastomed to only a 
moderate grain ration in winter and never had any grain 
in summer. This herd was divided into two lots of eight rows 
each, the dirision being made by the station on the basis of 
weight. lengtb of time in milk, length of time in calf, yield of 
milk per day and per cent of fat in milk, and was iDdoraed by the 
owners uf the herd in ibe opinion Mml " (he cows were as evenly 
divided as it was puanble for them to be." T)>e ezperituonl con* 
tinned from May 33 la Oct. iS, or [wcn(y-lwo weeks. One lol of 
cows riHcived each day four quarts of a mixture uf twu parts 
com meal, one part hmn. and one part cotton-seed meal i-j weight, 
fed in two feeds, night and morning, when the cows were brought 
in to be milked, Th(< general rt-sult? of the three years' experi- 
meiiis are summarized as foUowx: [n 1889, In a season In which 
the iiaMufage was very luxuriant tbruughoui Ib« wlode summer, 
with three con^ Iu eadi lot, the grain-fed lot gave considerablj 
less milk, which was to much richer In butler fal, tliat the total but- 
ler production was |>ructi{'al ly (be Mime in the two tola. Ju tbia 
experiment Ihfi grain fcfding wa^commenwd aboula month after 
tbe cows had gone to pasture. Id 1800, in a beaaoii In which the 
pasturage wa^ luxuriant, except for a short time In the middle of 
the summer, with three cows m each lot, the total amount of 
butter-fat produced wa4 almost exactly tbe same in both lots. In 
thin exf>erit»eut tlie griiln-r«] lot continued to receive the same 
ration on [litotute that they have been recoiving during llie winter 
on dry feed. In ifi90, iu an experiment on soiling with groj* 
alone, with grius* and grain, just aboat enough more butler was 
produced by the grain feetl to pay for tbe increased coat of tbe 
Krain ration. In lOSt.tn a season in which at no time tbe pasture 
wa« very luxuriant, with eight cows in each lol, the gram-fed lu| 
produced ju9t enough more milk and butter (<> |>ay for tbe tn- 
creuaed co^( or the grain rution. In this experiment. the grain 
feeding was Itfgun about two weeks after the cvn-s went to pasture. 

— The first lecture, on the religious of Egypt, in the Uniteralty 
of Pennsylvania Leuture Association's course on ' Ancient Relig- 
ions." was delivered by Hn. C'orneliuN Sievensuu, at Association 
Hall, on tbe afternni->n of Feb. S5. The title of this iuCtoductoiy 
lecture was " Primitive Egypt and its Relation lu the Stone A^e." 
IL was []rerBce<I wiih a general geographical deecription of the 
ccnintry. sfiecial notice hcing taken of the cbangeH H h&f undergone 
t>in<.'« tite opening of the bisloricnl period, Th<> leclurer dwelt at 
lengtli o« the variouH iheorin concerning Egyptian origina, and 
on Ibe originality ol Egyptian culture, whiwe rorhest Mat was In 
Upper Egypt. Anxmg the inl« rating survivals from prehistoric 
limes are the stone implement*, from which can lie derived a no- 
lion of primeval idea* ami cmttoma Tbe first traces of religiotis 
awakening are betrayed in the cave-burial and the caie of tbe do- 
pnrti-d. Tbe problem of bis prasent life and iLs mj steriooa oeasa- 
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tioo with dfatb Hrac made man think of ppiritual things, and, from 
the eena^ of imtnortalil.y which he felt in hioMelf, led him to con> 
oluilc upon !i oertain itaraorlalit; of the aoul, or ^urrival of the 
it. Uenf* the vnnoua food-offerings to the deaJ, U;CRii(tf the 
irit WOA suppOJied u> revisit Uw body an lonj; aa it wtm not d*^ 
.jrd, ami the t<<nib wa» lr>;>k«l ujmn a'* titi- huhituluin of th* 
ad. ^milar idi-u aiv found atnonH thv i>ldF«t tnittgi^K of man 
ia wratrrn Europe, in tbe cavrs of tbp n«olithir period. 

— Dr. A. Woeikof of St. PMerahorB. who is enRaffed on an in- 
itigation into the caiue uf th« raoiio^ in Riinsin, ^jrtt Ntiturf, 

thai it iii chteflj due to d^ou^ht ftooi Auj^QHt to O-tut^r, 
which injured the winter crope; to partial and ineufUci^nt 
4D0W, which melted early in tbe ^pi'mg, aod was followi-d bf 
■run tn Apiil : and lastly to droughts and hot winds from May to 
Jul;. 1801. Id tliP aoiitbcm poriioo of Ihe OoTtTtKDonl uf Sa- 
niani the prospecM up to Jano 10 were exn-Uent. but this harvt-et 
was destroyed by two daya of hot wind", yn Juue 14 and 15, And 
fa the sonthem central prorinces also, where the winter crops had 
KfMitly eoffercd, a mo<leraie harvest was hoped for after the mid 
die of Jnly. hut tour hot dayii, fmro Jnly 18 to IR, quite rir«iroyed 
Ibe czopa. 

— Tbe numlier of persoua who approve of cremation seetna to 
b* steadily inci>mKiii)j;, aix^>riiin^ lo AVifure. From the tep<irt of 
tbcCfvmalioD Soi^iety of Rnuland for 1^91. wel«irii that in ltM5, 
tbe Qnt year the cremHluriuin at Woking wtw uwd, only 'A bodies 
were wat there; in l&M the aumberwaa 10; in IS67, 13-, in 1888, 
iSi in ISHfl, 46: in ISOO. 34; and duriatc tbe past ymr, 99 Cre- 
■BStorin are being huill in rnrioUH parts of the country. At Man- 
rhnte'r a rrematorJiini i^ in rmirae of erection, and will, It In 
thought, be completed and opened for um during th« coming 
firing. A cotnpany has niao been formed, and ia maklne rapid 
prasreflB, with the &ame obj<-ct at Liverpool; and the City of ten- 
don Commission of Sewers m Inking stciw lo obtain jjowera lo erect 
a crematorium at their cemetery uI llford. Tlie Cremaliim Biict^-ly 
«t r>arlington, and other asacciatious, are moving in Ihe Ham« di* 

ioo. 

— The Journal of the Scottish Ueteorologioal Soofcty (third 
No. 8) ooulains a very int^-rvsliii); jwper un silver tha>v at 

a Neria Observatory, by R. C. MtWNmau. The plienomenon is 
•oawwbac common at that obtiervBtory. and necunt during nn in- 
venloii of th« ordinary t^miH'r.Uure conditions, the lein|K^nitnre 
bdnf ooDsldembly lower at tbe Borfoce tlioD at higher nliitudes. 
CBndog Ibe mio lo congeal as it falls. In the six years 1885-tfU, 
1B6 cases of uilver thaw were observed, with a mean duration of 
4i boars in each cas«. and they nearly all oecnrred between No- 
vember ami Starch, durinj^ times of perfectly developed c\cJot>eH 
and unljcyclaii«it. An examinstiou of the weather chario of thu 
H«teoivlof(iral Oftlce xhowtnl that for the 198 duvx on which th« 
pbesomenoQ was obwrved th« di«tribution of pnnaurv was cy- 
ctunic oD lil days, and antkyclotiio on 81 days. In anticyclootc 
ndiliouHlhere was a cyclonic area central off tbe Dortb-w»-Bi coast 
Norway, whij-r the centre of the anticycluoe wa? over Ihe south 
the British Ules. In c.vch>nic cases, an anticyclone lay to the 
tk. over the IbiTiau Peninfttila. The lowest teiu{>eralun,* at 
lilcli tfai- pbenumenon took pUicc was 1&^, and was rarely below 
Fully M per cent of thi; csiset occurred when (hu Lbennom- 
waa between 'iS" and 81.6*, no that ttie greater number of 
occurred jiiat before a Ihaw. Tlic mo6t common tyi>e of 
ctood which preceded both cyclonic and anttcyclonic cases of sil- 
Ttr thaw was cirro-cumuIuK, freijuently accompanied by cirrua 
and r-imi stratus; and thi* change* xhowed that the hlght-r sltnla 
of the altnospbei? came lirrt under tbe influence of the mtusl cur- 
rent, which look from three to eight hours todean^d (othe height 
at which cumnlo-slratns forms. An examittation of a series of 
(torni i.'harla prepared by Dr. Buchan discli^oed the somewhst n- 
lUkaUe fact that 78 per cent of the cyclonic lod 88 jier cent 
the anilcyclonlo esses of silver thaw on Beo Nevis were fol' 
ed at prwvded by galw ou our uortbcni a>»l oorl-li-W(.«.ivrD 
ta; and it would uppeur from the wiud couditkuis that the 
metric gradient at the height of Ben Keris (4,407 feet) muat 
totally different from what obtaine-i at Bca-lerel during the 
oodurreDn of niver thaw on the hill-top, says Saiure. 





— ThtTe has be«t] mncb talk in Uwinany about Dr. PottT*'* 
di)m>ver> of saltpetre in tbf> Kilima Njar<> divlrirt. Thiadiocov- 
ery accord* with stalemenis which were already well knnwn. Dr. 
Fischer, after an examination nf Ihe Duniongai voWnn. rvpnrtetl 
thai in thw uefKhborhood of the crater there were a series of cori- 
oufly-sbaped veins of a while »ub«t«nc« which hv tixik t«t he either 
soltpelro or aoda. lu 1879 Bert Jatler ii«ert<rd that large ipiantl- 
tiv« of bulphur would pr^tbably be found in Ibe ccalCT. The IVr- 
lin corruipuadent ut tbe Timti. by wkutn tbew facta are noivd, 
add» that not far from the volcano there lie fii^at swamjia from 
which soda is obtained. It is rzjiected tbot an expeditton for tlM 
explomtion of the district will aoon be »nt out by the Oermaa 
Ijlaflt AfficA Company. 

— It ii well known that yctlow-fever never develops in a cold 
or tCRiperale climalf, and several attempts have been made at 
variou* times to apply this (act lu the treatment of lb« dlSMSe In 
tropical climalea by artificially cooling tbe iialienl. Thnsaome 
thirty-Bve jeais ago trials matu made with a cold chamber, tbo 
air uf which wai* charged with oxygMi. hut without appreciable 
success. Quit« recently Dr. Garcia has rciolrodured a noniewhat 
similar plan, an iced chamber being conslrucled «o that the air 
within should be maintvited at a temperature varying from SS" 
to iO" F,, and nearly saturated with muitHure. A fair trial was; 
made with thii^ot ihe workaof the Juru;;ua IronCom|>4Dy inCoba, < 
whoni an epiih'uiio of yellow-fovi-r had brokeu out. *erent«eai 
well-marked cases, in all of which hiack lomit wae preaent, betag 
Createil hy means of the '■ polar chamlier," Eleven of them re- 
covered, the mortality consequenllv being at the ntle of 33.8 per 
c«nt. or atiout the tuime a.4 the asual mti> of morlatity at the mines 
under other metliods of treatment. Ttte couise of duration of tba i 
disease did not appear to Iw in any way modified by the low Cetn- 
perature; Ihe urine, though in si>me cases coosidiMikbly tncreaaed, 
waa Dot ahered qualitatively. The phenomena depending on 
acbolia occurred in the samv manner and at tbe same period aa in 
cases treated in the ordinary way. The snme may he said of tba 
gastric hit-morrhagv. Thi; coet of • palicut*s in.-aln]ent by cold 
was found to amount to about $100. »ay« Lancet. 

— Tbe sixu-enth annual commenccmuut of Mtharrj* Medhnl 
Department of Centnil Te-nnee»ee College was held at Nashvilk, 
Tenn., Fab. 18, Tiretity- five young meti received tbe degree of 
M.D.. one that of D. D.S , nnd three were awarded diplomaa for 
having completed tbe course In pharmacy. O. W. tliUex of South 
Carolina delivered the sahilBtorj addma, on "Practical Baciert- 
ology.'' He gave an acoount of tbe dlffvrent kinds of turteria, 
how they could be cultivated, stained, and oxaminMl, and how 
one variety could l>« di-tingublied from another. The pharma- 
ceutical cUtsa was reprvsented by Robert Tyler of UiMlssip|**< "ho 
gave an aihlress on *' Tlit* Relations between Physicians end l%ar* < 
macUle." The valedictory addreni) wai> given by J. W. Uulmea 
of Texas, hb subject being "The Advance of Modern Surgery." 
Tbe speaker referred to tbe early history of surgery, e«|)ecially 
that practised by the Eg;ptcanB aod Urecians. Qv ffwikr of the 
reform* in surgery and the leaders in these reforms, the |>riiici[«l 
operalioos of impurtanco from the tixi«enth to the present centuiy 
incluaivc, and of sotne of tbe nppllanoea which' had acc-'mplished 
much fnraurgei;, such as an auw^hrtics aad ooliseptics. Ueaho 
gave flaborate deHcri|>tionii of ctaobl and abdomioal suigcrjr, 
mentioning some of the most hauidoua opetatloDs prrfomwd In 
theae ravltiea, and also paid a high tribute to the mod«ru soigeoa 
for tlw M^hievement* acctJmpH*l»ed hy him. The past year hat 
been tbe most succeaaful and encouraging ever known in the his- 
tory of this school, the number of student* and gtadnatea being 
about fifty per cent greater than that of any previutis sewhion, one 
buodred and eightefn medical, and seven dental and nine phnr- 
macvutical siudenls being eurolled, Tbe leooid of tbe aliinmi of 
Uttbnrry Medical College has l««n most gratifying. Of those who 
hive grad'iated within the psi»l six yeitrn only two have faile<I to 
{Misa l)>e nHjuin.-d cxamiimllon before tbe " Boards of Uedlcal Ex- 
itmit»era." siaudiug equal with the white appUcanIs front the dif- 
ferent medical ooHegvs of thv South, wiih whom they were ex- 
amined nt the same time, and have been well received by iba 
whtta physicians. 
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ScasoMmoitH.—Unltwl blatM »Bd Oaiwdt ,,« HMmyvu. 

UtPAl KrlUUiAnd Europe I.BOkjreM'. 

OonunnnlOBtlDiu vUl b<'*ulcoK«d rrom uif quvtor. AttMneUotsciiiDiinc 
pftpera %t* BAtieJted. knd one boiulrMl <<oi>lrA of ih* Laauo eoolAinlttK anch wttl 
bn mtllrA tkp aiitbor on rMfaHat In atlTuncf. ttaj«ict«d iii>iiaaert|>la will b» 
retcnued lu tbv nuibvn onl; wbeo tfae nxjaialte MDoiiat of potttMta nodosa- 
PABiftd Ui« mfuiiinfrtpL Wb»te*»r 1* Inlendnd («r inacrllnii iiiiiiit )>i> iiuili>>ntl> 
aat«(l far the oame and »ddnMB ol tbi* trrtlnr: not nniHunMilT fir pub I tea 11 on. 
but M « KiuntDtv of KDvd falih. Wu do iw>t iKUd awmelvr* rvaponalble tor 
feRj riAw or opinion* etprvaaod In Lho oonnnuiilc'AUoiia of out conra|taiidMit* 

AttnUtluD In called ta tb« "Vaotii" eolamn. All ai* lavttcd to ii«« ll In 

•oUottlnic tuForniatloti or «r(ikliii; imw pogtiioiu. Tbo nam* iwd addrvM of 
ftppUcaaU aboulal bn irlrita <n full. >o that aiiawnra •rill K'xllrpct lolbem. Tb*> 
"Kmbmit**' oohunn U lOiawUii uv«n. 

for AdTOftUtag Batca apply (o Uimai F. TATum, n LAlajvttD PIsm. Nvw 
rork. 



MOTION AND HEAT. 

Thb U*rm " Mcohaulcal EqiiivaleDl of Heat^ does not pri;- 
seut a perrecO; accurate concept of Die detenu iuaUriiie of Dr. 
Joule and nthera. The great work actually done wan the 
determiuQtioD of Ibe " Uc4it Equivuleul uf Mulur MuUod." 

"The Hechsnioal Equivaleol of Mnlar MoUon " is the 
aojouulof oievlmoical work Ihat it will do; and when the 
whole enftrgy embodied in a given molar moliou i» con- 
verted inlolieaL, the uiiitsuf lieatlli us developed may agnin lie 
convertfd into i:iotar moltoii capable of doinf; tlieaauie work. 
Hence the term " Mechanical EquiraJeDt of Heat" la accu- 
rate enouf[b for purposeii oF catculatioo. 

Bui the true equation is that molar tnotion is equlralent 
to so much mecUaoical work; molar oiotiou may be eou- 
verted into bent capable of the same amount of mechanical 
work that the mnlar motioa could do before ilii con irertiiou 
into heat, and therefore we hare the ''Mechanical Equiva- 
lent of Heat." Thin use of the consequence, thai is, the me- 
chanical work which Oiolar moliou can do, for the iiioiion 
itself, tends to obtwure Ibe concept of the real relalinn be- 
tween bexl and molar moliou. 

The primal work of the aoargy, or force, which constitutes 
molar motion is to tranafer a maffi front one place, or part 
of space, to auulher, and so lung as tbin work is ronlinued 
and unre»)itt«d, no beat is developed. A body moving 
through spaoe entirety unresisted, whatever may be its maas 
or velocity. d«velop6 no beat. It is only when the move- 
mpnl is ret^isied by impact or friction of some kind that the 
L'liervy of motioo Bssames the form of beat; and it is only 
when ihus reffifited that (his energy of motion can do me- 
ohaoical work. To the extent that tho energy embodied in 
resisted molar motion is expended in mechanical work il 
cannot be converted into beat. 

Mechanical work consists in countersctiug some olber 
force, generally gravitation or cohesion. The force or en- 
ergy embodied in a ball thrown upwards from thu earth's 
surface develops no beat except such as may result from the 
friction o' the air; and tf al its precise point of highest ele 
vaLion tl h>d)i;ca on the top of a bou°e or aome other siipiKirl, 
none of the energy is thereby converted inlu heal. The ball 
has acquired what Mr. Balfour Blewarl calls energy of posi- 
tioa ; and when ibiK pulouttal energy tigaia becomes dynamic 
by the ball's falling lo the eartb, do beat isdeveloped except 



by the friction of the atmosphere, until the ball stnlcen the 
surface of Ihe earth. If the phenomena occurred in vacuum 
neither the energy of motion in the ball, while doing the 
work of lifting the ball lo its highest elevation, thus coun- 
teracling gravity, nor the potential energy rendered dynamic 
by its fall, would develop any heal whatever uolil its impact 
against the earth's surface. Here, according lo the law of 
conservation of enerffy, it would do work or develop beat 
equivalent lo that expended in its upward projectioD. 

But to tho extent that the euet^y of the impact itself doca 
mechanical work, that is, counteracts cohesion in the work 
of molar deformation, it develops no beat, If an egg and a 
metal bull of the tiame tih&pe. Hixe, and weight are dropped 
from the snme height on a bard pavement. tUe heat devel- 
oped by the two impnets cannot be the same if Ihe egg ts 
smashed. If the be:it develuptnl by Lbe impact of the metal 
ball in X, that develo|>ed by Ihe impart of the egg must be 
X minus the kinetic energy required to stoasb the egg. 

One of Ihe ocrupationa of my boyhood was to attend ■ mill 
for griudiug corn, and one of the first things learned in tbat 
batiness was that if the moving stone was properly balanced 
and H eulficieucy of corn supplied, Ihe meal came out wry 
little heated ; but if Ihe stones came into contact from lack 
of having corn to grind or from want of proper ad justmenior 
levelling of the moving stone, heat was developed rapidly. 

It ia for this reason that hard substances lllie flint and 
steel more readily develop by friction the beat ueeeaeary (or 
combustion than softer substanceii; the energy of niolioa in 
the rrictiou of softer substances is expended lo a greater or 
\esA extent in molar deformalion, and it is only the re«idu« 
not tbuii expended that is available for conversion into beaL 

This principle ia constantly applied in practical mecbanica 
to develop heat from friction when it is required, and to pre- 
vent its development when not wanted. Except for igniting 
combustibles, heat from friction is not generally wanted for 
practical use: but Dr. Mayer mentions an instance iu which 
a mauufdctory used a surplus of water power to revolve two 
large iron dinks against each other to develop beat by fric- 
tion lo warm Ifae establishment The very general object in 
mechanical work is to prevent the conversion of the energy 
of moliou into heat by friction, and Ibis is done both by di- 
minishing the friciioDal resistance, and also by .the use of 
solid lubncant-t whose molar deformation will furnish work 
for Ihe energy unavoidably lost in friction, and thus prevent 
the development of heat and the local injury from the energy 
in that form. 

Henc« it was that Dr. Joule and others, in making lbe de- 
terminations of the an-called "Mechanical Equivalent of 
Uent." made use of substances iu which there was no work 
or very little work of molar deformation for the energy, th« 
heat equivalent of which was measured. 

It seems, therefore, that two propojitions may be staled : — 

First, tbat molar energy, thai is, the kinetic energy of a 
moving moss without friction, develops no beat while doing 
its primal work of Iransferring the mass from one place, or 
part of space, to another. 

Second, that when the movement of the mass Is resisted, 
the heat developed is Ihe equivaleol of only so much of its 
energy as is not expended in molar deformation or other- 
mechanical work. 

Tliere is obviously another cause which may prevent the 
kinetic energy of molar motion from development into heat. 
and that is its conversion into the molecular motion of ex- 
pansion. When expansion occurs, Ibere is necessarily aa 
enlargement of the iolermolecular spacca or of the oioleculea 
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themselTM, or a moremrot of the molecatfs; aod whUe we 
bave as jrel no >ucb (lemonstraliou olh is possible iu molur 
pheootnens, wo can assert, wiihoul fear ot reientiflc iledial, 
that the pbpnonieaoD of expaosioo U a maDirestatioD of nto- 
'Jecular motion. 

U a usual to retrartl cxi>au8ioii as tbe work of heat, aud it 

is undoubtedly the work of the «ame eoergy which is em- 

bodiod in molar muliuu, and which causes an elovaliou of 

[temperature: which passes from one bodjr to auotber by con- 

jdocUon. and from one body to another and from bodips into 

fspaoe by radiation. 

But this enorpy, while doing: tlie work of molpcnlar mo- 
tion io expansion, develops do more beat tbau while il is 
tmoriog' an unioipeded mass through space. The impact of 
morinsr massea free to expand frota tbe instaot of impact 
oould develop do perceptible beat; that is, only bo much of 
tbe eueri^y at was not expended in the work of molecular 
motion of expansiou would be available for the development 
best. If the bodies broug'ht into iiupAct were liquid am- 
r^ionia, and Lbis was set free in the »tmoitphere by tbe im- 
'part, not only the eolire energy of Ihe impact (udIoss tbe 
mulitr motion was almost beyond calculable velocity) would 
be expended in the work of <>xpantiion, but energy in the 
fomi of bent would be withdrawn frooi Burrounding bodies 
lo llntsb ibe worli. 

U is n«i!ilai)ee tn tbe molecular motion of expanirion that 
develops heat wbeu expaoxion occurs as tbe primal work, 
that is. which causes an elevation of temperature, and con- 
rerla the enerify or force into tbe other well-known plienom> 
eoa of he-Bt. 

This resistance may be from cobeeion in tbe matter to 
which the eoeTxy or formi is Imparted, from chemical affinity, 
from the walls of a coolaiuiu^ vessel or other euvirunmeot, 
Or from a piston or other compression. In every caiie the 
d«re)opmeut of beat, that ik. the clevatioa of temperature, 
and the other phenomena Indii^tiu^ the conversion of tlie 
[force or energy into tbe form of beat, is determined by the 
ity of tbe molecular motion set up by the force or en- 
imparted to the body, and the reoistance Lo it, 
Bence, in khe experiments lo determine the «o«alled 
"Mechanical Equivalent of Heal" where expansion was 
OKd, meatis were provided for its perfect resistance. Here 
•gvtii the t«rtn does not express an accurate concept of the 
ddemiinalian actnally made; it was really the " Heat 
Equivalent of Molwiilar Motiou." As iu the other case, the 
expression i.^ accumte enough for purpoees of calcniattoo, 
|.ljeeaa9e the mechanical equivalent of molecular motion, 
that is, the mechanical work it will do, is the same as Ihe 
mechanical equiraleDl of tbe b«at developed by its perfect 
recialance, 

it is uot the motion in either case that is converted into 
iwt, bat it is the force or ener;;y causing the motion which 
' CcMes to move the muss or molceules and causes an elevation 
of temperature and the other phenomena of heal. 

It seems, therefore, that we can state two other proposi- 
[tions, namely: 

Third, that so much of molar motion as is converted into 
j-molecular motion by impact or friction oannol Iw directly 
[converted into beat; and, 

Fourth, llmt the uiolecnhir uiotiou set up by molar ini- 
l-pact, friction, or otherwise, and manifested by expansion, 
[can be converted into heal only by resistance to expansion, 

ThiM force, or en»Tgy. is dyrmniic when caitsinfr motion or 
I whett cauilnif clfvuttun of temiwralurf and the other pbenoni- 
I of beat; but it becomes potential, or "energy of posntiou," 



when a ball Is thrown up and lodtred on the roof of a house, or 
when radiant and dynamic heal becoinca ibu latent heal of liq- 
uefaclion and evaporation, or when the dynamic radiation 
from the sun is stored up iu the molecular structure of the 
hydro-carbons of vegetable and animal orxanisms by rliemtcal 
affinity and tbe vital forves: and il becomes partly potential 
when heat is nbAorbed. 

ThiH force, or energy. Is directly subject to obsemtion 
only when dynamic; it apparently disappears when a ball 
thrown up lodges on the roof of a. house, or when heat be- 
comes latent in liquefaction and evaporation, and when heat 
and light are stored up in the molc-culur structnro of re| 
ble organisms. But we know that by appropriate means 
can hi; rendered again dynamic, with its full integrity and 
with the qualities it poasesaed before ita Imprlsoumeot, in- 
cluding the e<|uivaleuce of its ditTrreiit fririas. It becomes 
dynamic in the form in which it was rendered potential: in 
the ball loosed from its perch the energy becomes dynsmio, 
aa molar motion; in liquids and gasea aabjected to preasni 
tbe latent heat of liquefnction aud evaporation beewnea' 
again dynamic aa heat: and in ttie combuAtion of vegetable 
orgauitims (be sun's energy becomes again dynamic sobstan* 
tially as it was locked np. 

Light is undoubtedly a division of the heat form of this 
force, or energy. It is rendered jmlential in vegetable or^ 
ganisms, and becomes dynamic an heat, not as lirht, wl 
the combustion of the organism occurs slowly aud ata low 
temperature. It not only results from intense heal, but 
Professor Tyndall has demonstrated that heat rays, after 
they leave the body which sends them forth, may be concen- 
trated into light ray*. Il will therefore be sufllciently accu- 
rate for our present purpose to consider both heal and light 
as togelber constituting a single form of Ibis force, or en* 

crffy 

If expansion is resisted by cohesion, chemical afllbily. 
mechunical pressure, or otherwise, Ihe temperature of lba_ 
body rises in proportion to the increments of the forea, 
ener>:y, received; radiation increases with rise of tempera^' 
tun>, and if the resistance is sufUcienl. incandeaoeoee and 
the more intense radiation in the form of light, begin. 

It may he tmp<^ssible from lack of power in any machine 
which man can construct to compel by compression of ex- 
panded matter incandescent radiation. But when heat be- 
comeii radiant as it does from con^presaion, it is only a <)aes- 
lion of inlPiisily whether Ihe mait«*r ntdiatiog heat will be- 
come red hot and radiate light also. 

In Ihe combustion of hydrocarbons it is evidently the re- 
sistance to expansion which causes heat radiation, and 
this resistance becomes more intense, light mdiation 
In the vegetable or animal organisms which constitute tbe 
hydrocarbons a new molecular atniclure has been built up, 
in which force, or energy, coming dynamie from the sun 
has been storvd up aod rendered as completely potential 
the energy of a ball lodged on the roof of a boose, or as d] 
namie heat when it becomefi the luteut heat of liquefaction 
or evHporHlioii. This force, or energy, thus stored up by 
cliemtcnl and vital action in ihe new molecular structure and 
rendered [Mitenlial, hi set free and again rendered dynaiuie by 
ibe chemlcAl reaction of combustion, and the material ele- 
meois return Bub«(aiiti»IIy to tbe cotidilioo in which they 
were before. 

The force, or energy, thus set free by the chemical reaction 
at once begins the work of dynamic energy; and if the matrj 
ter in which the reaction occurs is free to expand, the eoer 
is expended in tbe mitlecular molioii evidenced by expansion. 
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But if rxpsD^ioii U rcsiited by colie&iou, chemical nffinit.v. or 
mechanical compreiuion, there ■» an elevation of tempemlure 
u)d the other phcuouiena or heat. 

Aa resistance lu ex|mu8iou iiicreasm, heat heoornpA more 
fattease; and wbeu hf^at radiatioQ is unable to carry otf Ihe 
energy* AA rapidly as it in set free, the matter becomes incan* 
descent, and tho more intense form of liglkt radiation be- 
gins. 

The graphic d(«criplion of ordinary combusUon iti Pr. 
Joaiah P. Cotike'8 " ^few Chemistry " leaves no doubt tliaL 
Ibin is what actually occurs, and that "the light coniM from 
ibe inc»ndesceni Kolid particles," because tbey are more pet^ 
listent in resistance to the molecular motion evidenced by 
expADsion. The oionicut ities*i particles an> couverl^d iulo 
earhooic dioxide, and aqueous vapor, aud thus become free 
to expand, tbe matter ceases to be incandeacenl. 

If ne could provide some means in ordinary conibusliou 
for retainin]r the curlionic dio^cide and atiucouH vapor, witli 
l^te inolec>]les vonceolral<?tl as ihvy are in tbe carbon parti* 
\leji, the matter would doubllBis continue incandescent after 
tht> ruction: and undoubtedly lb« eneriry expended in the 
etpansion of the carbon dioxide and aqueous vapor, could 
W converted into radiant beat by sutficieat compression of 
those gases 

Tbe phenomena of explosions demonstrate even more 
clearly than ordinary- combustion thai the developnienl of 
beat reHultx from resistance to molecular motion. Loose 
^uu-cotlon exploded, «iM not develop beat sufllcient to ignite 
gTin']K)wder in contact with it: but if the ^n-cottou ta con- 
Bned. il» combualioa develops heat sulficient to iKoite)irun' 
powder, and snbotancea far more refractory. It is said thai 
the reason for this peculiar result of tbe explosion ul loose 
guneoltcMi, is that there is not time to develop the heal. But 
tbe true reasou undoubtedly is that the molecular motion set 
up is so intense, as compared to Ibe resistance of tbe almos- 
pberr. that the entire force or energy of the explosion is ex- 
pendMl in that work, and tliere i^ little or oo necessity for 
elovalton of lemiH-rattire or radiation. 

in tiring a £»□, tbe energy developed by tbe explosion is 
di%-ided into three parts: that which by reason of resistance 
to molecular motion causes elevation of temperature and 
radiation in the barrel; that which im|Hirt« molar motion to 
the projectile (which we know may also be converted into 
lieat); and. third, tbe residue of naolecular motion which is 
dissipated in the atmosphere at tbe muzzle of tbe gun, and 
neither develops beat in the barrel nor adds to tbe molar 
motion of tbe projeAilc. 

If tbe foregoing inductions are suund, the heat developed 
by ao explosion in determined by the reaistunee to the mo- 
lecular motion exerted by the force or energy set free and 
rendered dynamic by the chemical reactinn. This resistance 
cnnsitts of cohesion and chemical affinity in the matter in 
which the reaction occurs, and in the environment, tf the 
whole force or energy set free and rendered dynamic is d, 
and the whole resisUnce is r, and x the units of heat devel- 

d 
oped, then x^='-. 

T 

This explains why the attempts made to determine the qd- 
ergy of explosives by the units of heat developed in their 
explosion have resulted in unmitigated noawnse.' 

This has doubtless been a source of error in deiermining 
tbe heat evolved or absorbed in chemical prucessLV. The 

■ TltA uu* measiur* of U)« cnerir ot axpioalooa nnst tw ttas amouDi of 
•BCEfsr Mt frM by U)« ebenOcal noctloD, ud Itali Is ll«t«nBlitM br Uio nun* 
!■ al aialseulsi pat to auMlaa CnuftoUiy of msnar, «icl sod Uelr -rsloelir. 
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euerev converted into betl by resistance to molecular motion, 
and afterwards lost by radiation or conduction, is e«timated 
or olborwise taken iuto the accouul. but that which slips 
away in the form of unresisted molecular motion is not 
counted. 

"Although lhe«e values," says Dr. Cooke in his ''Chemi- 
cal Philosophy," ''are undoubleilly aa fundamental con- 
.stauts of cbemistrr as the atomic weights, yet they have not 
been as yet so fully confirmed or ho thoroughly collated as 
to enable us to present an enlirvly consilient nj-stem. Heoca 
the table here given[of heatevolvod or ahsorbed ia different 
chemical actions] must be regarded as provtsioniil, and as 
serving only to illustrate the principles of the subject.' 

Il is not necessary to the present inductions to detertutne 
whether tbe molecular motion evidenced by cxpinsion, and 
which, when resisted, results in elevation of temperature aod.i 
other phcnomi-ua of heat, ia molecular vibration as suppooed 
iu Ibe kinetic theory, or a rectilinear projection of t)>e mole- 
cules, as I have tried to prove.' All we need to know is that 
Ibia molecular moliuu, whatever may bo its cbaracLrr or di- 
rection, is work done, and, as in the oaae of molar motioo, 
the etMin?7 embodieil in it cannot be converted into best ex- ^m 
cept by resiDtauce. | 

Elevation of lemperature. wlii'-h is the flret pheiioaienou 
of heat, seems to be a praparattuu for the flight of radiation, 
the Hiffht becoming more rapid or intense as Ihe temperature 
rises: but energy will not make the preparation nor begin Ihe 
fliglkt from Ihv matter in which il ii^ embodied, unlen its 
work of molar or molecular motion is resisted or hindered. ^| 

Whether heat absorbed by matter is energy rendered par- ^ 
tially potential by the partial counteraction of cohesion, or 
whether it coutinues fully dynamic in the work of increased 
molecular vibration as suppoaed in the kinetic theory, ilia 
not necessary for our present purpose to determine. We 
know certainly that beat is alMorbcid by matter, and tbe 
phenomena of the atmiJi[)here demonslrute that the capacity 
of matter to absorb heat dimiuislies by some as yet undeter- 
mined ratio with Increase of teuutty. This diminution of 
capacity to abeorb beat doubtless results from the smaller 
number of molecules to which motion can he imparted: and 
talcen iu ooonectioQ with ihe inductiou that energy becomee 
radiant as heat and light when molecular motion is resisted, 
or hindered, it furnishes a very simple explanation of tbe in- 
tense heat and brilliaot incandescence which small iDore* 
ments of energy develop In highly exhausted tubes. 

Tbe work of molecular motion being restrJcled by the 
pancily of the molecujos. the small increments of energy, 
tiudiug no sulllcient work in moving them, elevation of tem- 
perature and incandescence follow, forsubalantially tbe same 
reason a« in other cases where greater increments of energy 
are applied. 

It seems to make no speeiflc difference whether tbe tucre- 
menLi of energy are imparted by the direct conduction or 
radiation of heel, or by resistance to a current of electricity. 

Mr. Cruokes. by concenlraliog increments of energy in a 
highly exhausted tube on iridiu platinum alloy, one of tbe 
most refractory metallic compounds, uol only raised it to a 
white beat, but actually melted it: while the same measura- 
ble increments of energy applied to the same subslaoce io 
the atmosphere, or in some other medium not more tenuous, 
would have caused becdly an appreciable elevation of tem- 
perature. The energy, to such cose, vonld be expeuded iu 

« - Cbomlcitl PhUiwuptiii." rerlMd wtlllon (I8BI), |l 174. 
• •'Mol«nilM-lloUanlnUi«ltadlonMtar,"Ma. N. D.a IlDdfw, K«<r Tsrt, 
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molfcular iDotioa in tbe Borroumliog mediuni, And the 
brtllUnt incandescence^ in Geis!tler. C'rcnkes, and Tyodall 
lub«s from minute iucremeola of enerjry ore well kuowo. 

Tliis iocrfaso ot tempr-ratur* and radialion fn)m Binsll in- 
crements of eaergy iu highly t«nuaiis matter seems Lu bo 
«h*t wo ought to ejtpect from the phenomena of this force 
or energy whoii it Jb in the form of molar motion. \Veth?R 
tneasnre it by the ni8«» and relocily of the moving body; 
thxt ts, by its momentum, and this momealnra is what wcon- 
rertible into heat when the movement is resisted. 

Increase in relocily compensaleii for decrease in mass, and 
hence' a small projectile, at hi!*li velot-ily. will do Ibe sume 
work as a lai-g*r projectile at lower velocity; and ihe mo- 
mentum, in each case, can be conirerled into the same tinita 
of liPMl. ForobTioualythe same reason, Ihe intense velocity 
rmpariari to the {>aBeou8 pruductH of an explnttion of dyna- 
milA CiMblea Ihix highly (enuoud luutlcr to do precisely the 
Kame worfc on a hard rm^k. an a hammer of a million times 
the BOMR. but moving with only one-millioDtb of tbe ve- 
locity. 

But there is oecftMurily a limit to this substituUon of ve 
locity for maits: and this limit is in the capacity of matter to 
coibod; the energy; and vrbcn the force of energy is applied 
Lo DuUtrr in tbe form of heat we ought to expect U> lind the 
Hune limit. This application in th« form of heat may be 
made by conduction, when Ihc whole eoerif.v imparttd is 
absorbed: or by radiation when only m) much as is not re- 
Bected, is absorbed: but tbe resulliug pheuuniena are the 
Mme, whatever may be the process by which tbe absorption 
(I accomplished. 

Tbe fact developed in spectrum analysis, that incand««cent 
tiailcr abmjrbii tbe saint- rays of light which it emits, soems 
la br anotbcr illiutnttiou of tbe law that tbe capacity of 
tnntler to nmite radiant energy is limited, and in this case 
by iu ra^wicity to radiate Ihe enertry received. 

If the evolution of beat and elevation of lemi)er«turo re- 
fuH« from rettsled molecular motion, it necesaarily follnn-^), 
that a single molecule, moving in unconfined sp«ci>, what- 
ever may be its velocity, would bu at tbe abeolutf^ 7.pro of 
l»n]p«nlure. Bui this is nii-re 8i>eciilatioD of no bcientiBc 
vain*! because we have no evidence that a molecule can be- 
Qome aepiiratetl from other molecules, nor that it is poaaible 
lo place it where it could move without resistance. 

But there is another indoctiun of practical importauce in 
sustaining thp assumption thai we have just mode. If the 
effect of beat imparted to matter by conduction or radia^on 
b to set up the molecular molioo evidenced by expansion, 
and Ihis work of molecular motion must be resisted before 
radiation begins, it necessarily follows Ibat the number of 
molecules in the body receiving heul, ami to which motion 
caa be imparled; in other words, the density of tenuity of 
tbaawttfr, must be an alomont, determining, in some meas- 
ure, tbe capacity of the matter to absorb heat. 

TbisRTplains why the atmosphere decreases in tempera- 
ture with increase of tenuity, upwards from tbe earth's sur- 
face; and why we can attsume abs<ilolr zero in space entirely 
unoccupied by ponderable matter, if tbere is any space thus 
entirely unoccupied, notwithstanding the preaence of poten- 
tial or dynamic energy, because it is only in conjuiioLiun 
wilti |)ondersble nutlter (resisted molar or molecular motion) 
that dynamic energy develops elevation of temperature, and 
the other phenomena of heat. 

It is obvious that force or energy in the form of molar 
motion is being constantly couperted by impact or fricliou 
ioto the form of heat. Taking the earth as a whole, (iuring 



the period of human observafioo. this conslant cooveraioo of 
molar motion inio heat hot been rom|>ens«led by a coover. 
siou of beat ioto molar motion, so that the et|uilibrium be- 
tween the two forms of ihis forcw or energy has bwn pre- 
served iu lerrcstrial nature, and there has been no Iogb ot 
motion nor iocreaw of heat, since man began to observe 
nature and keep a record of bta obaerTOlions. 

Resistance to movement, thai is, to tbe work being dona 
by the foi-oe or energy in molar motion, is necessary to con- 
vert the force or energy inlo tbe form of heal ; and it may 
be that when this force of energy is applied to ponderable 
matter in the form of beat, and its proper work us heat is 
resisted, the surplus brnt may be oouverttxl directly into nmlxr 
niol iou- 

It is certainly within the range of pocGibilily, that, under 
certain conditions, a body of ponderable matter may receive 
increnietits of heat more rapidly than it can furoi^b work 
for it in Ihe molecular motion of expanMon. or discharge it 
by radiation or ctmduction; and, in such caee, it seems in* 
evitable that the body thus receiving morfi heat than it could 
furnish work for or discharge, if free to move, would be put 
in moliou away from the source of heat, and thai this mo- 
tion would continue until a distance from the source of heat 
was reached, at which the beat received was not greater ibao 
could be employed in expansion or discharged in radiation 
and conduotioD. 

Dr. Grove was inclined to the opinion ibat it was thus 
possible to convert heat direoUy iuto molar motion. Ue 
says. "There are, indeed, some delicate experiments which 
lend to prove that a repulsive acliou between separatu musses 
is produceil by heal. Kreitnel found Ihat mobile bodies bealed 
iu an exhausted receiver repelled each other to senaible dia- 
tances; and Baden Powell found Ibat tbe colored rings, 
usually called Newton's rings, change their breadth and 
position, when the glasses betweeu which tbey appear are 
healed, in a manner which abowed that Ihe glasses repelled 
each other." ' 

But, however that may I*, there is certainty a molar mo- 
tion which always follows and evidences the molecular 
motion of expansion. The liiw that action and reacliou 
must be equal and opposite, applies lo mol<>cular motuin iu a 
closed veesel. It is tbe operation of this law wbicb vecurea 
uniform pressure in stcsm boilers, and other like devices for 
using gaa expaosion for mechanical purposes; and thus con- 
verts the molecular motion, evidenced by expansion, into 

molar motion. Paj(ikl S. Tsov. 

<T> Im eootlnnoA.) ' 



LETrERS TO THE EOrTOR, 

Ox rr^urat in ivfewuw. aM« hundred tOfiU* of %\a rMiiib«r MUlafalW XU 

nafUtar leiU be iti>4 to p»bli*ln»mf 'i^ticrtM oontonant tMOt UU AaraeUr 
tf tht foitmixi. 

A Questioa in Physics 

CjLK there be a crowding ot the particles of a gait lo a much 
smaller compass without it» being markedly heated 7 Can a gas 
expand without being ootried V At first tttcHight the answer would 
wem to be an emphatic no in both cases; but it would n|)pear ibat 
these conditions may exist sometimes. Science, Vol. XV , p. 887. 
published tbe rnnlu obtained by direct drt^rminatino of the 
heating of air when oampressed by a pump cootiected by a kwg 
tube with the rjllnder. A nxnprpasiou to ten iucbo atxive at- 
mcHpheric prcMure gave a beating of about 4^ F., ignoring tbo 
beat lost to Ihe sHies of Ihe cylinder. Th« c-jrrespondiDg uxpun- 
sion inro the open atr gave a cooling of about 4'. neglecting tho 

> "VocniIanoB ua CoaMrvailoa of Fonsa" p. 41. O. AppUiXim A Co. IWl 
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bfatlDK fSJvH of the cylinder. Tlie** rewilu were ntruDifl; com. 
Inicd by Profeesor Frrrel in 5cip)i«, Vol. XVI,. pp. 192 and \n. 
ami slw.by Pn-fesH* Marvin. Ptoftwor FerrH jMililislied Ibe 
wetl-knawn tliciQiD d.tnaniif formula, given Id Scicscf for Feb. 
10, and a[i]i1,vinii: it to thp liratirifi^ in the above caae fouml it 44° 
F. inM*-RO or tlH"!" (ounil t>v ilir- pjC|erimeoL It wuulii wem. 
bowever, thsl ibesppxrH-rlmcnt^ hnd not been conimwrteJ, and 
(t ttt pr; iwihle that tlieir justness mnj' yet In' eslahlUhe't Thiis 
prohlcni ii lar-reAchini; in ita application, and it is for tlih reaacm 
Ibfit it 114 direlt (]|ion »1 H'mir li-ti);lh. 

'I lif rorniiiln nirvu hj Pn>(i-vf*n Fctt^I applies oolf In cnsce 
nhfrtf u gHH i» cwmprewed iliniclly by lui »"xt*«rnal r<>rce. and when 
alt Lh« heat developvat ia tbe work of voaiprcwion i^o^nc^nlralrd 
in tbe una. One of Joule's experimenta wiH »ervo t"rIuciiJaie ibis 
point. He determined the nieclionical equivalent of hral \>j tof 
roerslog tlie cylinder iiiU> whi'.-li llie air v/ttn lo be csKOprpswd and 
the couprcKHJUK pump in the same water bath, and then deter- 
mining the amount of coinpreasion and ihe total heal develnpcd. 
Una ahowa at once the truth of the follotvinc pro|tcifilion. If a 
gas when cwnpreeBed Li to ho raise^l to the iciniierttlurc ioiUcnted 
by theory, it te rtry eseentinl timt .^11 the heat develope<l in tb« 
work of cntnprtsston enter it. This propoHition seetoH aeif-PTi- 
dcDt; nevcrlheleas, it would worn thftt nearly all the errnn Diat 
have entered the various difCiuaionM and thcorW regarding thia 
matiecbave arisen fjoio u ue^jlect of LhiH obvious statement. 

We ma; analyse Joule'H experiment in order to gain a clearer 
und( ratanding of the |ir<il>lein. Bu[>poH0 the compre«6iQg pump 
had been in a bath by ilESIf, and tbti oyltiider in another bath; 
atco that no beat was loet in the pas^ge of Ihe air from ibi> pump 
to the cylinder. Under iiw»e cimiutHtancea a good deal of the 
heat due to the action of the pump would have pateed into its 
batl). atul only a emnll porcton would have bpen cirried by llie hot 
air Into the cylinder. Let x\* onftidcr thai a certain <1ellnite 
amount of heating would hnve taken plni-e if all the heal hail en- 
tered the air in Joule's orif;tnal experiment, the fMmuIn gives the 
riae ft« 128* F. if the iniUal temperature of the air Ital been (W*, 
and the comprewton was to two atmoaphere*. In (lie prewent in> 
stance, however, ti»wt of the heat would have Wt'a titiMH-hed by 
the bath around Ihe pump, and would not have been available for 
IwatiDg tbe co(upre«»ed air In th<> cylinder. It is icuptiKMible to 
coafidtr that the wiiuc amount •.■f work would have ^udlced to 
beat the water around tbc purnp, and tbeu would have tleveloped 
. beat enough tu laiw the temperature of the air iu the cylinder 
128*. 

Again, Buppofifl thnr the compr«wd nir, before entering the cyl- 
inder, had iia tempemtnre lowerefl to the out=iHe leniperaiurp; is 
It not plain that all the heot developed in the work of compressiaD 
would tiu diipOBod of, and none at nil would be available for heat- 
ing the compreMcd nir? We we. then, that it la cnblrcly feasible 
to bring about cerluin cooditionit under which a gaa may be greatly 
comprea>>ed wilbout being Itc^tcd. 

Let Uft take two i^ual cylindem connected by a tube and co<u> 
pre*a the air In one. A, to three ateuo«i>hereit, the air in the oLber, 
B, Wing at atiuo«pberic prewure. I>t the nir in A \w at tli>- tem- 
perature of the outside air. On opening com municn lion betwwn 
the cylinders the air in A will be t-ltsbtty rbilkd. owing to lhi< 
work of imparliog a certain veloc-iiy to thn«e particles rushing 
Into B; wblle the air In B will be heated slightly from the im^>act 
of the particlen rnsbing out of A. All the beat due to the work 
of eomprea^ion. however, will have di»app<-ared, and none will be 
avaibble for beating the air in B (See Enc. Brit , Vol. XXIl.. p. 
480, w-cLiOM 84). 

L«»<lly, »u|)p(>ao that the air in A should be allowed to «Map« 
into the open air; the rv-islance to tlt« ruth of Lbe air would Iw 
much l*-t% than in the last casp, and hencv a greater velocity 
would beimtmrltij to Ihe iwrticlea rushing from A, and the cooling 
wuuld I'O Kligbtly Kroutci than before. The situation apieara very 
plain, and there lh uoddlit-ulty now In uuderetandtnc wliy tbeear- 
iier experimental heuting and c*^>uling wa« only 4". 

Tbece views seeui itlmost startling in tbeir nature, and if true 
certainly bnve profound aignitlcance. Let us try tu picture the 
real condition of the gas when nnder coinpresion aud flowing 
fraiD one rewrvoir to another. The conflneil air has a certain po- 



tential energy and s capacity for work; it may Bow into any wt- 
ervoir where the air in at atmospheric iieeasure without losing it* 
potential energy, and hence, if none of its energy is lost, it cannot 
be used up in beating the air. Ia it not like the water in a pond 
lisving a certain head or capacity for work i We may enlarge 
the puud, and allow tbe water to How over a larger arcs; but tl 
cnpaclty fur work will be dlfitiuii^ed very tJightly. X. 

roir. SI 

The Balloon Problem. 

Tbg problem of the amount "f wnik dom^ by tbe ga» in a 
loon expanding as lbe balloon rifiet, as proposed in SciVncv f 
Feb. 19, may be much more significant than even the |>ru 
liA» thouglit. Take u bag peifcclly Qoxihleond boldingtwo 
f(.-et. Fon'e out iitl the air and lie the neck, [f we attempt tv^' 
M^iwrate the sides, we ahnll lind it iiup«>sdlbk' to do ao; as 
the nir presses upon it fifteen pcmnde to the square Inch. Allow 
a r-nbir foot of dry air to enter and again clu«e the bog. We 
ahnll find the annif ditttrulty as before in further a])f>ning the bag. 
Consldor that thf> nir in the bag han tieen heate<l 4f>0'', which will 
Just Sll the bag. To «e(>arale tbe moleculea ha.4 required a work 
equiralent to lirtiug 2,100 pounds one foot, and for ronvenie[H« 
we Bay that the gas iu ex[«Dding has lifted the weight of the at- 
moaphere- la it proper, however, lo think oF the outride air a* 
having been lifted? IIhs any n>ore outaide air been liftol than 
the 1.3 uunres that a cnbic foot weighs? Tbe work, then, haa 
been internal and not external- Thi« in a very important dutinc- 
lion. The external work baa been only that lequinid to lift 
weight of air dliipkired. 

Tills can be shown bent, periiaps. by determininv joet bow mw 
change bos taken place in the bebaviur of the bag to outt-ide in- 
(Inences. If any extcmni work has been done, we ought to be 
alile to measure it. If the bag with itf« two cubic feci of air wera 
left to Hivlt, it would soar aloft, and it would require a weight of 
just 1.9 ounces to reittrnin ll. We tiay the heated air diBpla< 
twocubicfeet of air at the outride tcm[)erature-, and 
density Is just half that of the outside air. it can lift 
equal Lo that of one cubic foot of air. 

In^tfad of healing the air. let u? connect tbe empty bag witb a 
reservoir haviug a gas which hn« a density juet half tbat of lbe 
air. Here the conditions are entirely changed. Tbe reeerrolr, to 
oil InteniH and purpowii, U connecleil with lbe outnde air. and 
when we connect the mouth or tbe bug with it. there ts no mora 
work required lo expnnd the bng th»n if we bad openeO it iutotbe 
outaide air. In the cnoe before, after closing the bag, we could 
not open it till »ome internal work had been done in expanding 
the air; but now that internal work is rvnt needed, and tbe only 
work done by the gat in expanding tlie bng i:i that required Ia lift 
one cubic foot of air one f<K>I. The lifting power of lite hag Is 
prvrively the aama as it was when it contolned air at 4U0". Tbe 
amount of external worit in expanding the bag, or capOiCily to do 
external wurk, i» ex»c-tly the aaoie. 

Take the same bag, empty as at firri, and connect it wii 
reservoir coutaining two cubic ft«t of air at tlia nui^ide tempera? 
ture but at a pressure of two atnioHplierei. Thf air will flow 
quickly into Ihe bag and an eqoililirinin will Ih> <■ ■Inhlixhed with 
the pressure at one atmosphere in bolb the reK'rvfiir srul bng. 
How mucli extvriiul work has been doner lias theairiuexpu 
tng lilted an rnomiuufweiKblf Certainly not; Iheexieraalw 
has been eigual to tbat required to lift two cubic feet of air. or 
ounces, oiie foot. Here agnin we have entirely different co 
tions from those in the flrM ca»e. On connecting the hag with 
th« reservoir we rirtuaUy Opened it to the oulaidc air, and the out- 
iiide air did all the work which in the first case was needed to be 
done in iwpaniting the imrticles of air, or in iucrea*ing their 
kinetic energy. We can see lhi« at oncf by tlKi following consld- 
eralioos. I>pen the bag into tbe free air; we <-an pull titc aid^H 
apart to tbeir fulle>^l extent. Now connect tlM> opened l>ag wi|^ 
the reservoir which lias the air at the ontsitle pressure, tlip condf- 
tions remain exactly as before, when the mouth of tbe hag wa^ 
open to tbe outside uir. Entpty the b«g and connect it with the 
reservoir. No change will take place, but the reservoir will vir- 
taally he connected witb Ihe out«ide ilr. Xow gently fiarcv air 
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bilo the reteiToir ; thp connectimi of tlie bag with Ihe outfiide air 
•D! remain u before, and wtren tb« has 19 fall tbv otily wrork ex- 
ttrnal m tlir nservyir will bu that of lifiinR iA oanc«« on« foot. 

When a bRn(>*>n risps inty llm u(tuo»phvr«, then, the gas iio<?« 
■ot ?y|KiniI. and in su dointt perfiHui an enormous amount of «x 
ttnial work ; but it firai^v diaplacw tbe air. The amount of work 
io thi* (.-aM? would be verv small indeed, and llie ooowquent cool- 
ly of ilio gns blitfht. The cowiilinm are precisclj' ilmllar to what 
Ihry wfre when wo coant^ted the bap with our reeorTotr having 
the ait undor pressarc. Id rising, the balloon ooatinuallf arrift* 
ttn region in which Ihe prewure la Its and the expanding gna 
iply di«p1a«-e* the stiiroun.ling air. Ev('ry cnbic fi>oi expan- 
in Ibc gHK (if thci liallnoii at sea lercl ditiplaocd a cultic foot of 
_ nt a preMure i*i thirty in<-hf8. If the prwBore of Ihe niit^e 
|ir "on; suddenly ditniiibhed 10 ten inches, the work done w(«dd 
t» t>i4t (if iifiiiie n ga« wi.-i;(]iiiiK one-thioi of the air al normal 
flMwuie, or at>out .4 ounoif* to t^nch cubic foot. Tbia would tratise 
alniMl mi innppfeciable cooling in the ga». 

A very [ateretting point may be menliouwl in tliii comMKlion. 
What became I'f lt»c energy stored in the rewrvoir iu the air com- 
prcMrd to twu atmo-phere». after the air bad expended to normal 
frtman in the raervoir aud iwg? Paiuim>x. 

P^MiUUT M. IMA 



The Loup Rirers in. Kcbraaka. 

I AM gimtifled that my article of Jan. 20 poawsMd eome Uiterevt 
for -u ahl« an nuihoriiy as Profewor W. U. Daris of Hamud. 
altjHjt, Im! i>t Mimewliut rritieal. 

My inHiii pro|)0)tiom, and I think the; will stand, notwith- 
etandiu^; the objection"* of my critic, an* theM: — 

1. TliB Loup riveri werw prolxthly <»nc* " neparsle triltulariefi of 
tb« Flatle. hH independent of each olber, aa roufthly Indicated l>y 
tb« dotted Uan on the map" (Pig. 1, p.. 99, Seirnct, Jan. 2S, 

t. Plfooene lacu«lrin« deposition along tbe Platte ** crowded 
the mouths of tbeee tributaries eaatward and made them ooalraoe 
into ft aingle large tributary." 

S. Uratiwsber erosion '* swept tbe npper ooiuaes weHward by a 
aartos of eaptore»." 

Instead of my flrxt proposition, Profeesor Davis ascribes to me 
Iba poatnlale " that at the beginning of the cumot cycle of river 
Ualfwy the aereral hnutches of the I/nip River all pursued inde- 
peadaoC ootirses to tbe Platte." He makes definite my indefinite 
•» ooce." tmt not in a way thai I can aooepC. The plain lnf«renc« 
frooi my •eooud propoaitioa » that tbe period of separate exialcnoe 
of tbeae tributarieb was in the Miocene. 

Whether that is equivalent to tlie *' postulate" of Profeasor 
Davii depends upon tbe dellnition of "cycle." Tbe facts, aa I 
hare read them in the field, ate these: In Miocene lime« Iribu- 
laries of tbe Platte, now constituting tbe Loup system, were de- 
nloped only lo the stage of ybuDg rivers, not mature rivers, aa 
Vrofeasor Dnvis supposes. Then came submwgODoe and partial 
obatrurtinn of their vulleyx: jiuttial only, beoame the Pliocene 
Marl* will nnt aremge more thaii fifty feet in ihicknetw, nut one- 
foatlh of the depth uf the ▼alleys. When Uike Cbeyeone retired, 
the rivers resumed Imsineea in their former channels, except near 
Ihe riaUA. where the exceaaive depoeitlon turned them eastward, 
TIm lilt Id the Ptatle valley ha» been penetrated to the depth of 
five hundred feel without ruacblng Ihe bottom. 

Here then is a cycle of river history tntermpted in lis infancy, 
and BobseqiNDtly returned. Its comae waanot half ran when (he 
rivet* were drownvd, and, eveu now. after tbetr emergence and 
naarrcctiun, Ibey am still young rivers, with abundant vigor and 
abundant oppurtuniifeti for headwater erosion and river piracy. 
IT tbb) series of events may bo accounted a ringle cycle, uolwith- 
staniUng llie I^ke Cheyenne episode, then I can adopt tbe " pne- 
tnlute " as equivalent lo my &mi proposition. 
^ If I underetand him aright. Professor Davis does not raise any 
«bjecltoofl to my aeeond proposition. Be doea Indeed argueagaitiat 
a supposed contention of rntne, which Is not mine at all, namely, 
IhaC the coalescence of the lower courses into one Loup River wo* 
doe to headwater erosion. 



The effects which I did assign to hmdwater erosion were limiUsJ 
to ihe "upper courses, "a«al»tnl in thf third ptupo«ition. In spite 
of all objections, thai pmpovilion sterns to be reasooalde and 
valid. No region on (hi« continent » more favnrable for the stmly 
of simple, unobstructed Itead water eruiion than tbceo wv*tem 
plaim. Tbe rivers are young. Ureat blocko of table lands lie yet 
unbroken by drainage Hoes, and into these fresh ravines are ran- 
tluntly eating back. The icnlary (<«dft are soA aiul pracUoallr 
bomogeneouf. to far as reahtance lo eroalun is concerned , so that 
no question need be raised about dip, strike, fold», or aliernations 
of bard and soft strata. U|ion Hoch n lermne the Miocene rtcers 
establbbed Ibemaelves with a nonih ^»»t eourss consequent ujion 
tbe slope In the south east. Tbe Itocky Mountain apbeaval, to- 
gettier with exccsslre dcposllloa along the Plalte. chnngeit the 
slope to tbe nortb-4asti irstisverse lo the entiibliiilii-J ilirection of 
the rivers. Cross-cutting and capturt^ of wmterly headwaters 
w*as the natural resioU of ihi<i change uf slope. 

The esalward tilt which llx* whole country got at tbe time the 
IV)cky Mounlaiow w^re elev-Mteii alfut alTected the development of 
tbe main L/mp, Without titat uplieaval the Qurihern Iributarirs 
would hn^'e been dammed back by tbe silt along the Platte, and 
formed a series of swamps, instead of coaJetdng in a free-flowing 
stream. 

Tttat objection of Professor Davis, which is based upon the 
"aysiematio location" of Prairie Creek -between two parallel 
und larger rivet* In a disLrici of horizontal hf'd.i.'' ti not serioaa. 
In the first place, I never dreamed of iL-wrihtng it to headwater 
•frosii^n. U is obviously tbt^ rfHult of Pliui-ene depositian crowding 
the Ltrup so far from tlic Platte ihst fubsidisry drainage was de- 
veloped on the intervening Space In the second pbuw, ibis latest 
product, appearing upon the surface of a gmt mass of Pliocene 
silt, cuts no figure iu determining lb« piimilive oourse of chan- 
nels lying at the bottom of that mass of nil. 

Further criticisma frum FtofeeBor Davis will be meal welcome 
L- E. mats. 

The Aboriginal North American Tea. 

Ik Seieace for Jan. 2i, 18911, in an alu^racl of Bulletin No, U. 
United States Department of Agriculture, on "Tbe Aboriginal 
North American Tea," Urx cnutne, which recalb to m« that dur- 
ing our civil war. when tbe Confeilerale soldieti w«ru encamped 
iu the vicinity of tbe liappahaimock Hirer, especially during the 
winter of 1984-3, that not only they, but also tbe inhabitants of 
that region, used tntij tb« leaves of the American holly tree, Urx 
opaeOt in the preparation of a decoction as a subatitnte fur Cbliu 
lea. Tbia species of hcdly ia not only abundant in that regfoo, 
but grows to a large aiise, tre^ of eighteen Inches m diameter and 
over being not unoootmon in th» thickets bordering the low 
grounds of tbe Rappahannock. 

I do not know how they came to begin the use of this decoctkia, 
wlietl»er from a local handing down of tbe Indian custom uf using 
the casaena le», as Wood styles the Ilrjc CQtnne, or whether it may 
not liave been suggested by soldiers from Alaharaa, who were 
numerous in the Confedetala army, and who would be more likely 
lo know of tbe uss the Creeks made of ihe leaves of tbe shrub 
hoUy. 

In tbb connection tbe qnealioa arises as to whether any uae waa 
made during our civil war of tbe loaves of the Xew Jersey tea, 
CVuiiof /lus Jtaericaiiua, which were ttsed during the RevulnlioD 
as a Bul^cituio for Chinese tea. Jkd. Hotchhbb. 

Buuuloa. Va., Feu M. 



AHONO THE PUBLISHER.S. 

The laboratory course in psychology, by l)r, E, C &nnfurd, 
which is being pubtisbed in parts in tlie .dirirrioan Jonrnnt of 
JPfl/dtologii, is to be iasued at a later dale In book-fonD. Itkitbe 
only practical coarse ever published. 

— &[B8gr«. J. Wiley & 8on4. publishers of scientific workf. New 
York City, have just Issued the fourth edition of Thnmon's 
" Manual of 8i4?am-bollers.'' and the fourth edition of bis " Fric- 
tion and Lost Work in Machinery and Millwork." These wcn-ka, 
like all others on their list, are kept under oonatant ravisloti, and 
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tbus giceo cuatiiiualljr Incrpaslog rolue. Each new editum shows 
the ptrfectio^ touch of lhc«uihor'»hAn(). Mesara. BBudry &Cie., 
tho Freooh cnrrrap(in<)eol8 of thn Hrm. hsvp c tRi|tlpt«d a irin^ln- 
tinn into Frciich of the " Mnnual of t^i^am-^neinc Btid Uoilcr Tr(- 
hK" by Ib« Mtne author, and will al once iead it ro pivas. Ttwy 
arcftlBO IrnniUoiing (he " Manual of th«^ Steaui-enRine," and ex- 
pect tp have ihat in type before the clo»e of Ibf ye»r, under ff»- 
cial arraofi^meQla with author and piitilislurs. 

— TTie Ddiobvr for March begios the wrenth year of TheFontm, 
anJ for its wventb year teveral oew enterprtsen in perioilic^ work 
are aoDoanced: Qnt and foremqat. the Silver (^uestlun. Tlie 
March oumher contains Ltro papers ou it — one by Mr. Bhtid. who 
makes his tH>«C arguinect for nilver, am) tbv oilier by Mr. Leeoh. 
director of the mfnt. In th^ foIloAinf; monthu The Fbrum will 
publixh the inut<l thorough iliscuaai'ioot thisaubject tlut hati been 
ma-lo, by the foremost writRrii of txiih rnntinenta, Tbe*# artirlea 
will l)e s special feature of forl^HXt'iiing numlient. The Educa- 
tional Inrestigaiiou into Ibe work of lite |tuhlir nnhoola in the ser- 
eral large cities of the Union ban already been announced, and 
Dr. J. M. Vice, the t^>ec>al ntudont of the moat advanced tohool- 
worlc abroad, ni now eagaji^d in tbia taak. Ilia articles will begin 
In an early number. In the Match number are two noteworthy 
educational articles — one by Mr, Clarence Kin^. on -'The Edu- 
cation of the Future," wherein he abowN the narrow liniilationsinf 
all our teacliin|{, and [)oint«i out tbv yet uiid«velo|<eil lieldx and 



metbnda, and llie utheT by Profewor John Earle an "The 9iudy 
of English." Another Hue of a|)eoial work laid down by Tha^ 
/bnon ia an loi-estigatlon and discassion of MuDlci|>al Ouverikfl 
meat, which ia oonfe^anlly tbo we«lc place in oar whole goTero- 
mrnul ayHtctn. The prenent number conUina an inveatigotion 
made by Professor Peaborfy of Harvard into the muoicipal gov- 
ernment of Dreaden. Thi> Progre*:) of the moot Important Ana 
and Hcienceit will make a continuotis feature of tb« coming vol- 
uine« of Thf Forum, such a« Mu«c, Srulplure, Painting, Arohlj 
t*vtMTe. the Pra(-ti''al Application of Electricity, the Advance 
Prevenliire Metlirioe, the ProKtesaof Artronomy. Another groups 
of eubjects — old Kubjecis that acientillo profiresa makes of |<vr- 
petual ioteie&t —will be Good Country Roods, and Uow Well 
they Pay; :!JcieDtiQc Ajfricullure and Its PoasihilUiesi What ihe 
ComiDK Han will Ett and How He will Cook it; and ibv like. 
The evpccial developmcut of Tht Poruiii will he in the direction or 
orifcinal iiive«tigalioti by cxperta and authuritiis, into lUI cltMH 
of xubjoctB »l the yrpatert concern to readers who with to keep 
abreast in their thought and livea wiih the world'a progreaa; and 
the aim is never to thresh over old atraw. 

— A revised edition of Uerl>ert S(>pncer's "Social Static*," the 
book which baa created aocb a atir aiiioN>; K>cial refomter*, will 
be tmued abortly by D. Apptelon A Co., Mmultaneouwly with ila 
publication in England. Having l>e«n much annoyed by the per-H 
MistHiit cjuolation fmm Iblt work, in llie faceof ruiN-iitnl M-arning«^| 



CALENDAR OF SfX^IKTIliS. 
Pbiloanphical Society, Wasbtngion. 

Feb 27. — H. W. Harrington, Noleri on 
the Climate of rwih Vallt-y; L A. Bauer, 
Wilde's Explication of tho Secular Varia- 
tion Phenomenon of Terroftrial MaKiietism; 
B. IMckmmi Mann, An Attempted Solution 
of a Social Pro*ilem. 

Society of Natural History, Boaton. 
Mar. 3.— W. Q. Farlow. Notes on CoUec- 
UooH of Cryptogams from the Higher 
Muuntaino of New England; G. Frederick 
Wright, Invasion of Eai^iern England by 
Norwepaa Glaciers; Additional Evidence 
'Concerning Human R4>mains under the 
SotMrnTablt Mountain, Callfomia. 

The Nnmiamatic and Antiquarian Society. 

Philadelphia. 
Kar. 8. — Daniel n UrinKm, MMliifval imd 
Aborijfinal Etrnmrvs 



METAL, MARBLE, AND MOSAIC WORK. 



MEMORIAL 

AS'D 

HISTORICAL 
TABLETS 



M^^Mj^3^^^ 



TABLETS EXECUTED IS METAL^ 

OR MARBLE ASD MOSAIC. 

PHOTOGRAPHS ON REQUEST. 

ILLUSTRATED HANDBOOK FREE. 



R. Lamb 



<9 Ciiritcim St., New York. 



Wants. 



iid kj hU iiltiitifit attaltimtnti. »r anf^trir* ittkia/i 
If itM ff«y te fill a faiilitti «f lAit iAarAilf, tt it t^Jt 
9/ a Itusktf 19/ nitnct^tArmtitl, ifrttmj^iftmitm, or tuAat 
»tt. tHay iai-t Ikt ' ll'dJi/' imtirlid Mikdtr tkit kta4 
w**.T.ot (CAT. i/ kn»litfitt tkr fuhiiiirr a/ tkt luH- 
aiit it-ar^cUr a/ kU nfflititlttm. Aht firfcm u/ti»f 
it^anmalitn tn jimy itlfutifii ^mtiii^m. tkt sJilrttt »j 
amy uitulifit rtitm, tr wkmu in »ny IM7 luttkitt:^- 
■ •■■ far a /mrfatt rnittrmaml milk tif maturt a/ Ikt 
fm/tr, ii trrdiallj imvitiJ t* 4a tt. 



APROPB<!iAORSIlIP la CtMiDlMrT t> ••n1»<] fajr 
ciu* vlxk \t%» hk^ ava 7M>ia' (tEp^rttooe In that 
oHpBL<ll]'. Wuulal |inrr«r tu ([lpe Invtraotloa b; 
lH-tur<-ii aad (txjMrlfDoiiUt rnlltrr IhAn br tait. book 
inclhuilii Woula Uk«ft iiuslllou Iti It rollnici' or <iiil- 
TtimllT Vhoro UWire ia a tcool A[ii([a(iC'a UhnratolT. 
Sjfcvliil |ii)iiitHOf ■IrviiKtbclatined ar»: it) TliotiniKh 
eodtrcil ot a t\atm anil t,aaA ■iriler diirlnc lni>iuini9 
BOil TV(<it«ti»ti«. (S) Auuunicy Id «K|ieHin,>iill(iu 
with cbflcntcala aod akUl In lh» maDliTMlallDQ nf 
«ll«niloal appnratua. Tlia |H>rinlas|i>B ot cvitirnl 'IIh- 
Uni^lftbMl cilnoalflts haa biwn (Iron U> inter to 
Ibcdi ir rp<]uirv<]. Wovid nut oar« to nccenc a po- 
kUliiit [JBMiiK lima tban tUdO AditroiiN B.K . care 
of «cime>, S71 Rrondwar- Wew Yorlt. 



t ODRBsa WANTED.— Win ni>iueuac plvano BBtid 
'\ tlin adrinrwi iif Lbc Hrcniiaty of tho ARxirtcaii 
pbttkiioffiral So«latr- ALao tiMt oV BerlMrt 8peD<>er- 
■AUlJlHoN," Bnom H4. lU UMjtiUa ai..i:iilca«i>. 111. 



AUURSSSKS oT Oil] K.>oti t>M>«n > wiled. -HTlali- 
ina lo ubtaio • Dumbi-i of aM books out of print. 
I rorr much dsaire tbe addriMaaa or c«talci|tura of 
rars Mwond-tiaad book dcklent. ItfliMn) la a dfmo- 
ton or Ual of ■ucb d««leni I sbould llfec to ahtaiii 
p q —i Ml ou of ODO. W. A. ItLAEBLS, Cbloaffo, 111. 

UrANTKl>.— 11) A «bu« Biaa vencwl Ui «0M nod 
Inm woikicic.abi^ U> work frum ttpi<<iinKatl«&ii 
bDil piacn. Milind ^Tan lonnicloioC binr*: ■>■' )>u« 

liirm t') liBTfl dbaritf of s1k>|-h »r ■chiml. ■•ulllmn hUiI 
direct thn vnrlc tor forvneb abd atudeuta; ■alary ttJ 
bf Sl.nnO ppi BDDuin [uiu« nionlb*). Ot> A man 
IblMik ptvtorrcd) (o t«aah tbe eolored. (r>>u worklns 
and lorulnc. subordluala lu tba poordtnii: aalary, 
STUO. (fj A niao (wlilto) eompMObt lo tnko cla««M 
lo eiiflii«arioa <a«*i«l»nra po«ltloa). but wllh tbo 
ablUti to perform aOT Of tlio votk r«qnlrM] Ui nav 
of tbo onllBBTji »D|rlDoarfD|t ooatao* of mir uBUarai- 
tlM: aalarr rron tl.WO to StAA A. R. UEAI& 
Nin«4«««ll1«, Q«. 



METAL. MARBLE, AND MOSAIC WORK. 



Exduuiges. 

IPrceof Cbarcc lo all, II of aaUafactory characttf. 
Addmi N. D. C. H<>dBH.(74 Rroodny. He* Voffc.) 



Fat enrtiani^.^A fnr thittecn-kcrcd flaW ia kaibfr 
iaver«)<2«. loi ■ pfc ntpcnph oDMra fultibU fOT ntak- 
ii>e UniiTii \\tim Klutc oni (*7. and ii oeailv Oew. 
U. <i. COX. Mankxo. Minn. 



To osobaiigo : KxporitDont atatlon tMll«tlaa an 
roporU tor buUMtna and rcvorta not In mrflia. 
win acod Hal o( what ) ]utv« for exebano*. t. ' 
BQI.PH. Uk« Cllr, Florid*. 



Pioubed ipeciiDeBa of all oeton o( Vcnno«it laaibU fa 
tint dnaili or (lyilali Will br ^-nv ooljr [or valuabb 
•iw<^«H becaine of the ccM of poliihlni. CSO- " 
l't:RRV,St2tc<wolociM. RucUad, Vr. 



Knr TMbuJcc.— ThTM ooptei of " Anetina Staicl 
Fapeii HeaKofon Suodiv Lenilatjim." iS^i, fi-to.aewl 
acd unused, Im **Thc RabbalB,'' ty Hannon Kin^bory* 
iSfo; "The SftbWth." b)- A. A PSclpt, >a«i; " Rltlar 
Di il.c Irwiluuon of tbt Sabbath Uiy, It* b'l ~ ~~ 
Abma." by W. L. n«hei, 1819; " Iluaiorm* Pli 
tli« IdW," bj- trvina Browoc; orollui morlu aai 
10 vilue of txioki cicliangcd, do the quHtJOA ol . 

localallBcMationia t*{erantatartlicid(i.|Nt>oiun 

etc. U piolwTcd, t will lell "Anwrican Suit P»«ri. 
andbuTolLel book* oo tb* iBbjicl. WILI.IAU At>-1 
DESON BLAKELY, Chicago, 1(1. 



Waatcd, In eacluiigc i<>r Ibc f^ltoaiai wo«1ia, 
itandanl worki on !viirK«y aJMl aa I>i-ra»g» ol CkH 
Wilian'i " Auurican OrailhaloKy.' 1 T<;il».' Couta' ' ■»•_ 
•<f ihc S'orlhircai " iinl '* Blidn ul ik* Cnfotada V*ll*y," 
t (qIli Hiood'i " \.^aA and (>am« Biidt of New Eiin 
Unil^'SaniiiaU' ''Uut Northern and ElaM*m RinU;" all , 
the Rc^ru uii ibc Itlrdk of (he PmuSc R. R. Sarvcrs ' 
boiiad UI « voU,, rnurt>ccr>; %x,A a cQniplvfe 4*1 of ih^ 
RetHirtt of ihe Aikan^kat neulueKal Smvtr. PIcjuc ^ve 
rdiiioni and daiPk III ciirinpoa^ng. R^ I.LL.!>WORTH 
CALI. High ikhool, Dca Moaaa, Iowa. 



Fm lala nr excliaii|«, LaCoMa, "Geatan;" Owain, 

"AaatAOijr," > voU ; \-.rt*a, *'Phniokicy," Esc. eallioar 
Shnard, Applfi'W, Kt'mti, aaif Slvta, -* ChnaiUry ;'' 
Joiaan, "Manual ol Vertcl>(-lc»:" " InlctaaikJiial SiM^ 
iui»' Uirecioty;" Vol. I. JttfKmt f/ U»r*k'l*ja.- Bal-i 
foui, *' BatUTOtogv." * vola ; lieidy, ^' Klxaopodti'n 
Scitnta. i\ lolk, unbound. C T. UcCLIKTOCKd 
l.«iiDUlan. Ky. 



To «xcbaii« Wriiht't " Ice 

id \m t^onll'l "ElrmcMa of I 



and 



A|e In North Afurica' 



>)• of OmIdit" (Coprnarlti iHA 
(01 "DanriniiB," by A ICWallaoe. 'Onaia al 5Mciet,'''j 

liy Darain. ■■I>r»c«Mi nf Man." tnr DMwia. ^'Uaa'a 1 
Mace in Nature." Huiltv. "Mental Erohitioa ia Aoi- 
Duli." by Runi^rtrL. "Pr^-Ailjmiiet.'* by Wincbekl, No 
bDo4i wanted cace^ Ui»I edtlioRt. aoft book* bi (ood 
conditioa. C- S. Brown, Jr., Vnodeibtlt Uai*«niiy, 
Naahville. Teaa. 



.-Xi 



Tor Sak or Eichaage (or ^ook* a coBJ^eie pnnie 

t-titaalcal labaraiery outAt .-lode* taqia IMdcer bal- 

--: rioog 10 i-ioaG). ,.aai dttbo and cnciUa. 

ni'>t^iv. iilaw-lilowlnit araaiaMS, cK. for Mit m 

. . . I.I wtitJe. AliotQwpfclcaloot JTftf/wiaa'ifc ai rawy 

■Bca-tat5 ife'Ti b«UDdi:Saiitlu>Miaii Report*, tlsa^ittji 
U. S. Coui Surrey. iS}> >'-5g. full MrticuUrs ■• ca- 
qnlttn. F.CARIJiNE JR.. P'o«tIn(,Ceaa. 



fAkCH 4, lSt}7. 



SCIENCE. 



U9 



of v^ws wbirh hf had ahaodoncd, and by the iui6<|Ui>tstion of oth- 
«n which he still holds. Mr Bp^ni?i>r-»oraet«n;eftraaxoAlO|iped the 
l«Al<>of Ihebook in En.(lai)d«nd (>rohihi[^it4littiulatiAn. But th<- 
[»pid ypintd nf rfii»munii>tii- ihforie* gnre new lif* lo Ihcx* niw- 
[tvpmmtaiii'«k; hvmv Mr. 8|><'rMrer dvdtlvd to dvlay no loiwrr » 
I^Mfnif-nl nf hin malttn* opinions oil thw rij;b(8 of todividiialH am) 
I Ihv duty of ihp !ila|p. Thv voliitn^ inclinlee nlio •■ The Man nrr- 
I mvs the Hlatf,*' a i^ri^ii of «wa;a on political leodeacife heretofore 
• pnbhshed acparatelj. Mr. Spencei baa s«cur«d an American 
[copvright for hw new vohtine. 

— P. BlaklHtcm. Son, & Co. , annouow " A Manual or AutnjnJcv, 
dedenctl for the Use uf Iloepltabi for Lhe Insane and Other Public 
TnstituIionA," hjr I. W. Blarkhuni, M,D., pnthologitit 1^ I be Gov- 
Ifininenl: HospKal for the Insane, Wxithington, D.C!. Thiii •ub)(.-<!t 
ha« for •<^vo'^>ll y&tn engtigol tho iittrntion of the Awodation of 
Medical Uu|>crintcodeiila of American Institutiaoa for th« Itiaaoe, 



that the alxindanl maii>rial afforJed tb«> alieniat may be aym^m 
ntW I 1 1 HtudiiHl in ntl i'» irlinimi a« writ a* pnlhologica) Mpeela«j 
A nnifonn intflhot) Iwing dnarahle, thix manual haBb««apr«| 
hv tli^ dim-lion of Ihf nw^^^iati^m mmmilt^-**, with tb* oo-opn«^ 
tion 1)1 Dia Welch and lliird of the Johns llopkinn lloapital, tliot 
by followini; the de-cril)f>d routine In einininaiion. intholoKista, 
and even non-expert physiciani, may prepare the roost ooaciati, 
Krapbic, and iiwful recvrd of actual casea. It n fully illotlnt«<l 
from original drawinRs, e^ctiooal^od tVKJonsl. and asnu adopted 
standanl, sliould l>v in ibr hutdt of every examiner «tbv emu coi^ 
Iributv to iho \-iiluable rccorda thus eetablbhcd. 

— D. AppletOB & Co. have joet ready " Moral Teachings of 
Bcicncc." by Arabellt D. Buckley, Intended for readen who 
would not take up an i^laboratt^ philodophlcal work ; and a 
'■ Manual of Cbenjical Technology," l>y Randolph voo Wagner, 
tiau'laled and edite«l by William Ctookcti. 



PROPRtETARV. 



Exhausiion 

loi'sl'orJ's Icid Pliospliate. 

A wonderful remedy, of the 
^highest value in mental and 
nervous exhaustion. 

Overworked men and women, 
the nervous, weak and debilitat- 
ed, will find in the Acid Phos- 
phate a most agreeable, grate- 
ful and harmless stimulant, giv- 
ing renewed strength and vigor 
to the entire system. 



Dr. Edwin F. Vom, Portland, Me., aaya: 
*'I luif<> umhI it in my own cjui« when sulFer- 
inK froui uerrouvexhaiutioa, with gratifying; 
lit*. I liAve pro«crib«d it for many of 
variona foraiB of nerrona debility, and it 
never failed to do good." 
C>eMiri|rtiv« pamphlet (roe. 

Xumfont DiMiialWorki. ProvIdMCt. R. I 

Beware of Substitutes and Imitations 

VACTtOK. H« anrr ibe word *'Hora- 
rord'a" !• on ttie litbel. AU oiliera are 
sparlona. nrvrr aold In hnlh. 



PROPRIETARY. 



Sleeplessness, Impaired Vitality. 

Nervous Exhaus 
tion and Debility 
arc the causes of 
acute diseases that 
destroy life. Take 

CROSBY'S 

Vitalized Phosphites 

and prevent Debility and Ner- 
vous Pro?itration. Pamphlet 
free. Sold by leading Druggists 
Sent by mail ($ i ) from 56 West 
J5th Street. New York. 



A*«ld aubBtlliitoa. 
None ■teamtie' without 
lUt alcnatarv priotcil 
on Ike label C-^^ 



PBNS AND PATENTS. 



ESTERBROOK'S 
STEEL PENS. 

01 SDPSBWR A.VD STA\DARD (jUAUTY. 
Leading Nos.: 048, U. 130, 135. ?39. 333 

For Salt- bif nit Stntianrm. 

Til [STUSRObl STECl PEI II., 

W«rhi Ckmtlaa. NJ. ■:te JiHiii r*t.. Hew Vnrk. 



PATENTS 

Pm INVBKTORS. «»-p«ce BOOK PBKE. AditroM 
W.T.Pltsgvrald.AttwnieralLaw.WaablHvtOB, D.C. 



SCIENCE 

ADVERTISING RATES. 

E«*abUa)icd January, iSgi. 

INSIDE PAGES. 

Por lias, agate maaaute, 14 line* to an tneh i%. 

" Geluotn. " 140 linca, Saa.aa 

" p«|c, three columas. 4*0 lines, jo.aa 

LAST OUTSIDE PAGE 

AND PAGES FACING READING 

MATTER. 

Per lla«. afate mcaoaTc, 14 Ilnea toaa Inch. >oc. 
" cduain. iifD lines, - laj.aa 

" page, three columai, ipo Ilnea. to.m 

FIRST OUTSIDE TITLE-PAGE 

Doutde'ColomD ipace al lop neit CodIcqIb, fjOLca 
Tripla-eoluna apace, below Coatenta, - jfiMi 



SCALE OF DISCOUNTS. 

to perceat.oii4Un>ei, 1 tnoath, oroaain«uBt(M« 
\% " I •■ a •• •• «M 

■a •• "ij •■ s JM 

as "tt " M 

3iii ■' "SI •' u ffae 

10 pet cent, advance lor preferred pealtioBi. 

F^lhing inierlMl fot Uu than •■ .004 lime. 

RcadiDc Hatter Hoilcet, undar that capiloa, 
30c. a count line, ict It) aonpareil. 

Copy abould be )n ulfice oot later than Wc4oc»- 
■lay of the week of intuc. 

Henry F. Taylor, 

47 t.Brayetlc Place, New Yorlc. 



THE CHEilPEST AHa BE.ST T 



: 67 PARK PUCE. NEW YORK 



DO YOD INTEND TO BUILD? 



iSl" 



^1 



.^^^ 



'K* 



Ilyou tatMod Ut balld. It *iU b« a mlaUkenol lo aand for '^MK^tiNIRL B LaV-tTOST 
HOCilKSi'* now amnKMl in ibrer Tulninaa. In tbeat ytm «II> nn<l (wrapacUra vNva, 
floor iriaaa, dnaortpUoBa. anil vitlmatM at coat for lUA laatf-mit neiv dealKBa tnw 
Il0aa«a. Tfaey alao giro prtcva tot roHiplete Working Plaix, n*>tall>. maA .StiMtAr^iiaiw, 
wbjcli auabla ym lo build otIUionI <lcl*|ra. mlaiakr^a «r qnarreU wltb yoar l>iiUd' 
Kr, and vbtcta mnf amv F«II ■■doralMiid. Vol I a'<uiaiua 1A •■^jrlirht'O d— taw oC i 
boii»M,Mwlltia bni««M<DlCaiawl SIWO. V\>1. II. pouialna U Rtin«rli!lit«l dealeaa. IIIOO t4 ' 
(soon. Tni in ouiiibIdk 3S rvf)Fn«tited OMlgna. 9MW Iw fKW. PtIo*, l>r inall.9l.fl 
earhf or »:{.<IU for lltr ■(-i. 

*>10I.<>MI1L HMt'MKK,*' a vulsina abowlnit Petapeotleaa and Floor PUna of 
bonaM amuiced tn Xht loiinJtabIn atyla of tiia Coluaial Arobltnotura, and tiarlox all Biodfn 
amuuamvnta for oomfurl, Prioe, M.OO. 

"riCTUilKSqVKUOIlflBBPOBFSBBST AND SBOBK**i-Thia atio« 
P«tp»«lt*ea and Floor Plana at new ilealKai for Summer Cottafaa, wiiloti arv rontantle 
ooaveBlBnt. and ebe*p. Prlro ll.OO, bj mall, 

N, D. C. BODGES. 874 Broadway, New York 
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SCIENCE. 



lVol. XIX. l4o^; 



DBY GOOim. ETC. 






LACES, 



Tt«vr and rholrc KiTles, 

Point AlcacoD, Gaie and Appliqae, 
DacheBse Point and Appliqae 

BRIDAL VEILS. 

POINT de QENE LOOM LACES, 

In Black. Whiiti and Bolae. 

Be»] Thread Lao« Veil* & Veilingt, Pari* 
Styles of Ladies' Lace Seckwear. 

EMBROIDERIES 
Embroidered FlonncingB and Bdgingi. 

ffrmt,titrhed, Embrouieml and l.uwn 



Sdu>cu)w(XH <A \%h 4t. 



NEW YORK. 



Save Money 

BV plrcha;*ino 
l)rv and Pancy Goods 

TMKOL'GH 

kOCH & CO.'S 

ILLL*TRa101> 

|-^n>Iiio» Catalogue. 



I gorfa ft (M.*« paUlrHnl^ !• "B b™i«^h"M 
konmltr." I(lllii-lr«(««»uililMOT>t)0*«n , 
F •rivliv nu>fiil Biid onimmi-iilal it IBh 
\ wear or 'f»fh»r y,.mn nr r-lil. kii<1 (■«■ tf" 
rninlobUiK ona brnnurrliiii of a honiri 
\ Mid tlipir apiA* KM tb« cboapn". -^ttiout 
[ ever McrlflWiui qtwlKy lo Drt(a^-i/«*«**. 



rr^ail> jMartli miim/MI !>*• 
niftik-iMrrt- upon applUMllon. 

M. C. F. KOCH & CO.. 

ImrHirtrrf aiiJ KclAiU*r> of 

fXn AND PANCV CMK>1»>, 

Claititni:. Shoes. Ac. 

West ia5tn >t. ^^ihAvcs 

l-ftrmcrlv uth Ave- Mou* V^r-L- 
and liithSI. '^*^^ I "IK 



lASTE 

Eilrollery Silh. 



Sr Eud* u halt |>rtr«( on" ooaco tn > tMn. All 
|M itowl cnlonL Mat Iv ">*11 on raovlvt <rt 






ARl 



■ t>l 

■POOL 
tl Mukat 



; tn win MM OM koNc Cne. 



r^. 



A^*OT Mefkod of Protecting Properiy 
from Lightning. 

The Lightning Dispeller. 

Price, S20 Id $30. —According to size. 

Tbo Pfttent Lij^htnin^ Diapeller ja scondtic* 
tor sppi-inIK desiniv^l todiuipiitAtii* en«ray 
of D li|{btiiiiig dischargii. — to pravaot ita 
doiuff bann,— plKcin^ ■ouwtbing in it« palti 
upon which it* cNjuuiity for OBuaing dunBf^e 
m%j Im ez|»aded. 

Na recorded caaa of lightning; atroke btu 
v«t t>««ii ciUw) aKaiiuit th« principle of the 
l>iBp«tl«r. So far as baowD, the distipBtioi] 
of ■ condueCor tuu inrariably protected under 
the conditioas employed. 

C'orrti«pon(f«nc* Bofjcited. 



AGENTS WANTED. 



Tltd American LiglitalDi Protection CompaD; 

United Bank Building, Sioux City, Iowa. 



TAPflMA "^VESTMENTS 

1 AUUIVI Afornon-rkidents. 
TAYLOR & GUNSTON 

Take full eharce at properly for Uie 

EASTERN INVESTOR. 
City, Town, and 9ut>urb*B Lota, 

Oarden, PtviI. Hop and TiRilxtr Land*. 

10', GnarantMd od all lOTeslneDts. 

Houiciror Bsli on the Inttaimcnt piin. by whteh 
ihi purchattr can obtain an Incomt •uRicieBt to 
coverall paymenti. iDcludJacIaxet.iatuianccetc. 

lororniatiQD rec^rtflni any particular point in 
the Stan of Wa>hln£ton utadly furnlabcd upon 
application. Pcrional attention t^lvcn lo all loaci. 
Csrropondeace tollcitcd. Kefcr, by perrDiaaion, 
to the Paci&c National Bank. Tacoma, Waih.; 
Geo, H. Tllky. Uk].. Secretary aad Treaantot of 
the Southern Uicpreai Co., and Frederick C. Clark, 
of Clark, Chapin ft Buihocll, New York. 

Address 504 Calirornia BriE.Tacoina,W«8h. 

Baatarn Ropreiontativa, 
H. P. TAYU>R. 47 Laftiycne Ptecc, New York. 



FINANCIAT-, 



THE 



iaii Bell \k} 

COMPANY. 

98 MILK ST,, BOSTON, MASS. 



TlilHirotiiimtiy owtiK the Letter* 
>*tttvut Kruuted lu Alexuuder lira* 
ham Bell. Mnrch 7th. IHTU, No. 
174,4tt;>, mid Jonunry HO, 1S77, 
No. IH0.7«7. 

TliH TriinsmiH?»ion or Speech by 
all kuunii i'liriiiN of KLKCTKI€ 
SPBAKINU TKLKPHUNK.S lu^ 
fytnf|:e8 the rli^ht Hflrured to tblsH 
Cuuipuuy by the abovv imtvnts, Had^ 
renders eueh individual luerurt^l* 
cphonoii, not niruislicd by It or ita 1 
liecuseeK, rcwpousiblc Tor fiieh uu«fl 
lawfHil iiHC, and alJ tlie conne- 
(luoitees thereul aod liable to Mult 
therofor. M 



TACOMA 



SOUTH BEND 
PU6ET CITY 



INVESTMENTS 



I Gl'ABANTKK IS per ceat per BiiaaH 

tn any of th« above ottloa. i bbte mad* Ctom 40 M 
&0 per cent, ptr anouia for a<m-nitdeBt«. I nlM 
m%ite Oral moncax*. U&prorwf real estate I oaoa oa 
uoqiucUooable •Muritles from 8 to lO pec ceat. pw 
•nnuoa aet. Alao bave eholee banimlai Ui Vmrmk^ 
Hap* Har aad iJaraaa Laada. Cotneimad- 
ei»R« ttoiidted refanUnf WeMna Vasbleetoa. All 
inqtUrtea anweced pronpUr- AdAMa 

A. r. aitJKKLSt Taevma. Waablnrtvi 



PROTEC TION FROM LIGH TNING. 

All the capital desired for the parent company 
to handle my patents on a new method of protect- 
ing buildings from lightning has been subscribed. 
Sub-companies and agencies to Introduce the 
invention are forming, and any desirous of tak- 
ing State-rights should address The American 
Lightning Protection Co., Sioux City, Iowa. 

The English patent is for sale, and offers! 
an excellent opportunity for the formation of a 
company now that the American company is so* 
favorably started. I 

N. D.. C. HODGES. 874 Broadway. New York. ' 
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THE SCIENTIFIC ALLIANCE. 

Tbe ScientiGc Alliaac« of New York was orKBii>»<) io 
lUrcb, 1891. It consists at prcMol in a union of six soci- 
Hies eogatred in tbe promoUon of scieoUBc researeb. U is 
protmbie that this number will soon be increaixKl to cijibt. 
■ud U U hoped HjaL it oiay uUimatoIy ezlood (o at least ten. 
Ilemberahip in ttie Alliance is not conlined to soci«lics in 
New York City, but uiay iucludc tboxe in tbo neighborhood. 

Tho Bocielie* now comptMiog tbe Alliance, — uaoiin^ them 
in the order of their foundation, — are as fallows: • J- Tbe 
New York Academy vf 3ci«uce«, 2. The Torrey Bolauical 
Club, 3. The Now York Microscopical Society, 4. The Lin- 
nean Society of New York, B. Tbe New York Mincrulotrical 
Club. 6. Tht Now York Matbenintical Si*cicty. 

Tbe liocieties do uot in any way sink their individuality or 
surrender any part of the management of their own affairH. 
Their union is merely in tho way of cooperation for the 
ttdvaticcDiCut of ficieuce and for mutual encouraRement, car- 
ried onl through a central represonuvlive body, known as 
the CuuDCtl, ba'viug advUory powers only. The Council is 
made np of the president, ex officio, and two other delefj^ates 
froui each sodely. 

A monthly bulletin i« issued under the authority of the 
Council, announcing the proposed proinedings of all the my 
I, and a copy of tbi« bulletin is sent to every member. 

le bulletin contains an invitation fothe members to attend 
caeetingB of all the Micieties. 

Council issues an annual directory, containing the 

imes and addreseea of all tbe resident toeoibera of the noci- 
i, as well as general information as to tho character and 
purposes of tbe several orgunizations. It is proposed to issue 
alao B brief annual report uf the work done by the aocicLies 
w a whole. The 6n>l directory published by the Council 
(that for 1S91) contained 499 name*. That for 189S will 
contain a coosidernbly larger number, as tbe membecship 
of the societies bas increased materially during the past 
year. 

Tbe Ken York Academy of Sciences was chartered as Tbe 
Lijroeuni of Natural History, April 20, 1818. It was teorgan- 
iud under it« prtawnt name Feb. 3i. 1876. It bos a total 
OMnbershlp of about 650, of which nearly one-half are reai- 
deot members and fellows. It holds weekly meetings, on 
Monday eveninKS, from October to June. One evening of 
each montJi is devoted to a popular lecture. There are spo- 

t) sections of miueraloiry aud astronomy. Its place of 

itjng i« now nt Columbia College. The Academy pub- 

imboLb Annal&and Transactiims. Tbe Lyceum of Natural 
ry was the uwner of a buiblinjr and n valuable twieutiHc 
collection, which were destroyed by fire. The Academy 
posseases a library of between lU.UOU and 12,000 volumes, 
which is being continually augmented by periodicals and 
Proceedings of kindred societies received in exchange for its 
own publications. This is an exceedingly important collec- 
UoD o( scientific works, containing sets of tbe Pmceedtngs of 
foreJKi> bodies not to be found in any other Ubrary in New 





York, and in some cases not elsewhere in this rounti-y. At 
present tbe books are depoeitiKi in the library-building of 
Columbia CoHeg«, but they may be withdrawn at any time. 

The Torrey Botanical Club was incorporated April 21. 1871. 
It has a total niemberjbip of nearly 300, of whiub about one- 
half are resident members. It holds meetings twice a month, 
at Columbia College, and Reldnieetings every Saturday from 
April to November. It ftubliahcs a BuUelm and Memoirs. 
It has an berbarium of nearly 20,000 specimens. Its botani- 
cal library is incorporated with that of Columbia College. Il 
coustsla uf periodicjils and Proceeding of other scientific so- 
cieties, obtained by tbe exchange of publications, which are, 
for the moat part, duplicated in the library of tbe Academy 
of Sciences. 

Tbe New York HiorcMCOpical Society was incorporated in 

1877. It bas a total membership of about 100, of whom 
some 7S are active members Its meetings are held twice n 
uiunlb. at tbe Molt Uenmrial Library, No. 6i Hadisuu Ave- 
nue. It publisliex a quarterly juumal.- Its library consists 
of about 2.0O0 volumes, and is deposited at its place of meet- 
ing. It bas also a collection of about },tMM.i microscopical 
specimens. 

Tbe Lin Dean Society of New York was organised March 7. 

1878. IL has a membership of 85, of which about half are 
resident members. Its meetiugs are hold twice a month, at 
the AmericMu Museum uf Natural History. [t publtHhetc 
Traniiactionsandan Abstract of Prooeedings. It bas a library 
consisting of exchanges from publications. 

The New York Mineralogical Clnb was organised in 1887. 
It has a memberihip of about CO. Il holds monthly meeting* 
at various places. Tt owns tbe Chamberlain collection of 
New York Island minerals, which is deposited temporarily, 
with other strictly local minerals, in the American Musenm 
of Natural History. 

The New York Mathematical Society was organised Nu7. 
24, 1888. Il has a membership of over £00, including almoat 
every mathematician of note in America, and some residing 
abroad. Its local memberabip is about 35. It publishes a 
monthly Bulletin. 

It will be seen from the foregoing summary that all of the 
societies included in tbe Alliance occupy only temporary 
quarters, and that their libraries and collections are widely 
scattered. It will bo observed, however, thai the latter are 
of sufficient size and importance to make a very creditable 
appearance if they could all be gathered in a single suitable 
place. It is couHdently believed that the total aniuunt of 
original scientific work brought out by the meetings of these 
societies is us great as that acoomplinbed in any other city in 
America. Under proper conditions, however, the societies 
might not unly become more helpful to one another, but 
might confer a greater beoe6t upon tbe community at large, 
by carrying on lines of work which they are nan compelled 
to neglect from want of room and facilities. For example, 
all attempts at exciting popular interest in soientifio sulrjecis 
is now conBned to a course of seven or eight lectures during 
the year, carried on by but one of the societies, when, lo 
fact, if tbo Alliance were placed in possecsion of the neooft* 
9^j building and appliances, there is no rvoson why il 
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might not exert tbe same educalioual iaflueuce lu New Vork 
as is put forth by the Royal Institulion of Great Britaia 
iu Loudou, iu wbich a course ot an many as eighty lectures 
of more or \ena popular interest has been giveo in a single 
season. 

Tbe brief experience vhicb the ScienUflc Alliance has 
already had has convinced the members that a still clowr 
union of the iiucietim is necessar}' to the most efTeclive ac- 
cnnipliRhment of their purpose, and this feeling has taken 
the form of an earnest movement for obtainjug a permRueut 
hiiildiog as a home for all tbe aocicties. A building commit- 
tee was appjinied iu October last, aud has held scleral meet- 
inga and duac much (oivards dt^vplopiiigf jdau^ for the accom- 
plishmeoL of the object mentioned. 

Iu the main these plans embraie the idea of the erection 
of a buildintr, in the central part of the city, large enough 
t(i afford each swiety roomx for it« ordinury uiti^tingK, for its 
library and rfdiecliona, as well as facilities for research, and 
also to contain a lecture-halt, capable of <iealiug t^velve 
hundred people, to he used by all the societies In their public 
work. It \» part of the aim of tbe Council to obtain, ultt- 
niftlely. if not at once, in conner.tion with tbe proposed build- 
intr, a fund for its maintenance and for the endowment of 
original resMreh and publication. 

It ia hoped and believed that at thia time, when public 
spirit appears to be undergoinc a revival in New York, and 
numerous worthy objects urc receiving generous aid and es- 
tablishment by men of wealth, tbe cause of science will uot 
bo overlooked or neglected. Music and other Hne arta and 
various charities have recently received muniUccnt as&islanou 
in the very direction in which the Alliancrt in looking for 
aid, — namely, tbe erection of buildings suited to their par- 
ticular needM. — and iL seems reasonable to think that the 
man, or men, will noon be found with sufficient appreciation 
of »cientitic reaearch, for both its educational and ita prac- 
tical value, to place It in a po>«ition as solid and subataDtial 
as. that now likely to be occupied by the fine arta and by 
organiwd banovolcnoe. 



, AcrrNisM. 

On studying the nature of the action of tbe blue, or rather 
the violet, ray of the spectrum, it appears to me to be a mis- 
nomer to refer to it as chemical. The absorption of heat 
attends cbemical decomijosition, and on the other band the 
disengagement of heat is the accompaniment of chemical 
combination. We read in Profe*»orWurt£*s excellent treatise 
on "The Atomic Theory:*' "It is heat which sets the atoms 
in motion : they have absorbed heat in separating from each 
Dlher, since the rupture of the molecular equilibriuni which 
marks tbe end of the slate of combiuatiou has required the 
consumption of a certain quantity of heat. The heat thus 
sbaorbed hu restored to tbe atoms tbe energy which they 
pottened before combination, and which repreaentA affinity, 
Thin heat is lost again whenever the atoms, passing inUi the 
sphere of action of other atoms, Bx the latter in some manner 
or are fixed by them so us to form new systems of eqai- 
librium — that is. new molecules — in which henceforth 
their viljration and motion are preserved. This action is 
recipn>cal." It with this we compare what takes plac« in 
the so-called chemical action of the Tiolot ray, we ,find a 
gr^at difTerence. The latter process is usually referred to as 
one r>f decomposition and not of combination, and, in fact, 
photograpby is based on the property possessed by light of 
decomposing chemical compounds by its reducing action. 



It is true that tbis decomposition issupposed to be attended 
with certain chemical changes, aa is tbe case also with the 
decomposition of amyl and other vapors in Dr. Tyndalls 
very interesting experimenta in cloud making, although there 
appears to be some doubt as to the nalun: of tbe cbauget. 
Moreover, iu the action of the riolel ray on n mixture ©f 
chlonne and hydrDgen gasee the formation of hydrocblnrie 
acid K'ould seem to be due to the opemtiun of chemical afHu' 
ity. Nevertheless, wben we consider the analogy between 
tbis case and that of the formation of water by the passage 
of a current of electricity through a mixture of oxygen and 
hydrogen gases, a question may be raised as to whether the 
former is due to strictly chemical action. Tlie phenomenon 
of electrolysis, in which tho electric current decomposes a 
molecular compound, is, moreorer, analogous to that of the 
decomposition of chemical comjwunds by the actinic action 
nf Ihf violet ray. The latter plu^immenun answers to tbe 
decomposing action of heat, and the former Lo tbe combina- 
tion of elements which attends chemical actiou ; but they are 
not the same. This is evident from the fact thai, while in 
the one case the combination precedes the discharge of 
heat on which decnni position depends, in the other case it 
follows decomposition. 

Nevertheless, in all cases actinic action would avem lobe 
attended with the ajrgregatJon of at least nvf element of the 
decomposed cljemical compound Thus, when ou the ex- 
posure of chloride of silver to tbe action of light the chlonne 
is expelled, tbe silver is precipiloled. The result depends on 
the instability of the equilibrium of chemical combinatioa in 
tbe presence of certain liKht-ruys. and it is thought that all 
substances are iIiiir more or lean affected by light. It is 
found that the red rays arc chemically inactive, and of ihe 
others the absorbed niys are those which bring about the de- 
composition which is the basis of actinic action. The liquid 
nitrite of auiyl allon's the transmisnion of the yellow rays, 
and Dr. Tyndall stales that tbe blue rays, as complementary 
to the yellow, are absorbed, and therefore that they produce 
the " chemical " effect. As a fact, however, the complemen- 
tary of yellow ia violet, and the greatest actinic actiou is in 
the violet ray, and it extends far beyond into the invufible 
rays. This iu itself would seem to prove that anliniam is not 
chemiciil action, as llie intimate relation between this force 
and heat would lead us to expect the association of chemical 
action with rays towards the red end of the spectrum. The 
vibrations ot heal, are atomic and not molecular, and possibly 
this fact may have influenced Dr. Tyndall in his opinion 
that the absorption of the aclinic rays occura in the main 
within the molecttle. and are not the act of the moleoulo as 
a whole. There is no reason, however, why tbe absorption 
should uot he of tbe whole molecular mass; that is, of the 
body of molecules Itiat make up the mass, just aa theat>aorp- 
tlun of heat is that of the atoms which make up the mole- 
cule. 

Hero would seem to be the real explanation of the phe- 
nuuivua of actinism, which is a distinct power nf light due 
to ita activity as a molar energy, just as heat is an atomic 
energy. The combination which follows the deoomposition 
effected by aclinic action has a similar relation to chemical 
combination. The latter in atomic, whereas the former is 
molar, as it afTect* the niuos. and this through its molecules 
and not through the atoms of which these are composed. ^ 
From Ihe fact that the electric light contains a large prupor- fl 
lion of actinic rays, and (hat the electric spark in rarfled air 
is diffused and of a violet color, it might be aup|Ktsed that 
actinism is only a phase of electricity. That Ihey are clotely 
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related we may judire by what was said above, but there ar« 
ressoDB Tor betieviog' them to dilTcr from each other as ihoy 
both differ from heat, althougb all alike are forms of enerey. 
Actinic absnqKioD, like coloric abaorptioo, is attended wilb 
decora FHMitioo, but so far as tbe former is attvudcd witb or 
ffillowed by an agjifrefjfiitioii or combinatioti of elements, as 
iwith chemical alBDily. it is also a force, but molar rather 
[ibao molecular or atomic. In dislineuishing between tbrtte 
forms of matter, I adopt the principle laid down by Mr. 
Qmnt Alleo. altbouffh oot all the applicatioDs he makes of 



osy at the JDataocc of the writer. A suite of roomii, of whicb 
the accompanying cut Riveti the dimeoBioDs and arranj 
meDt, wai set apart for the use of Lbis department. Thl 
laboratory is located at the west end of the restored Uiiirer- 
stty College building un tbi> fir«t mot the (;n>und} floor. It 
is isolated entirely from the Keneral work of the hiiildinE, 
bMng orer the rooms of the phyRtcal department. The root 
have light exposure from three sides. Tbe room which i>1 
used fur siudenls' demutiat ration sod practical work (I. in 
tbe plan) is cat off from tbe rcBearoh rooms, thus making 
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A, A, A. WlDdovB. 
I. DaoioaatratloK-ronnaai] woric-nioHi for uBd«r|[nMla*toa. O. Worh-tebto: B. B«dk-iiM»a; K. BlMk- 

ba*rdi T. D«aioiu(iatlnii'tBhI«; b'. StudaoM* witbraiioa; •. PiDfaaaar'a eotraiwiB, 
U. BMureb-roem. M, H. Wcxt ubiM: B, 0. Lockera, mofftbl* iBOMtoacMi itxbta: I. CbutMM. 

Bi<i>r*bln Ikhliui: ft. loMrunivDt-eaaM. 
III. ProCMMor'* RiwAarDb'rooiD. O. WocklAbl*; D. BoQk-okaM; fl, CloMt for toobt, Ao ; L. Il(y«*hta 

liMaitilMRxbt iiitbt, l(Kk«n: v. Wrliias-dMk. 
[V. I)uk-n>i<in VI- tilDk; V. VoMllxiloi P liK>Md«M»ut ll«bl. 
V. PdrnUbaU. X. HtkM; •. ProfeMor'a eotrftBc*; V. iDWruKiaat-cMwa. 



1, and I believe that in Ihc recognition^ the truth of 
loae principles will be found the soUitiou of many scicntiBc 
problems. O. Staniuind Wake. 



tTHE PSYCHOLOGICAL LABORATORY IN THE UNI- 
VERSITY OF TORONTO.* 

\9 tbe spring of 1S9I au appropriation of tl.100 was made 
[for ibe equipment of a laboratory for experimental psychol- 

■ Tb« aeranpuiriDB pt&u !■ pnblUbed u u* •uncwtien vt sevaral p*7- 

' SMteRtMS wn« bAva bgrro«rcil aaa exAmlBPd li: II li iliMVtil tbst Ui« deuiU 
mar b9of «iMi to prof^Mon. bo«rtla, tr utuidm wbg sr* ixntaiDpluiuf ib* 
pg of ■•bonioriPB. 



interruptions to the latter from noise, etc., unlikely. For 
the same reajtou, tbe central boll is laid with cocoa matting. 
The work-tnblfsof tbe research rooms (II. and III.) get light 
from the east, soulh, and we«t, a variety which is of great 
ralue, especially as tlie east exposure (Room lU.) baa re- 
Hocted ligbl from the walls of the main buildius (thi^ is also 
partly the case with the ligtit front the west windows, Rooms 
I. and II.). Tbe nxmis are arlilivialty lighted by combina- 
tioD gas and electric chandeliers from tlie ceiling!), aud have 
besides morablc incandescent lamps over the work-lables. 
Tbe dark room is also furnished with incandescent lights. 
The floors tbrougbout arc ciirefuUy laid in barf! wood. The 
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work-table* ai* brace*! diiii;oD»ll>- from ihc waIU by iron 
rods. Tilt rooms are liecited by aleiini railitttHre. Tlie walls 
atid (viliucs are flDifthe<l in dull wliiLe ami llic woodwork in 
dArk walnut, roloni botn^ avoided in order to keep tbe 
pliyiiolf'sicttl eoudilious of sight normal. Natural and col- 
(trol light run b<^ let into llie dark room Ibrough the sotttb 
wall. Tbe central ball is lighted Lbrough glhw panels id 
tb« i)oor)«. 

The fittings nt the laboratory have cost about >450 — a 
nrraiit addiliuuul lo ihc approi^riftUori of ?1,100 for in«tru- 
cnent^. This does nni jurlude, Iinwever, llif- arrangonients 
for lighting, bedtiog, and tbe special (louring. U ix probable 
that the coal would b« slightly more in the United Stales. 
Of the original aniolirit approprinled, moreover, 93O0 it an 
annual allowance for the maintenance of the laboratory. 
The writer hopes, also, to have soon a paid assistant, who 
will be conntautly at work in the roams. 

Tlie laborati>ry will, il itt hoped, serve two main punKtses: 
Fir«t, il is Used (o illuMrat** the nndcrgradtiate courses 
in psychology in the nniversity: and, second, it is desigond 
to aerve as a centre for advanced research in the new lines 
of exporimeDtal work, Bein^theonly foundation of the kind 
in Canada,' il wilt repre<ient what we are doing in this line 
iu the Dominion. Tiie Depurtment nf Edurntion of Ontario 
undertakes with great liberality lo publish the reaearches of 
students who do work of real merit, and to distribute them 
generously. Publications issued from other such centres 
everywhere will be received in return with much gralitude; 
and new ideas in matters of technique, arrangement, etc., 
especially detailed notices of new pii^es of apparatus, re- 
prints trom the journals, and announcements of new discov- 
eries, will be welcome. J. Uakk Baldwu*. 



NOTES AND NEWS. 



.Kt a meeting of tbe Boyal (leogrepbfcal boetrty on Keti. 32, 
Mr. TIh^kIoiv Ilenl read beftirv a large audience a paper on his 
nMVDt pKjilornliori anion^ llw Zinibubwe and other ruins. The 
paper, nays Xalurt, wa» one of Kr<*j«t inti»re»*l. Mr. B«*at snid 
Chat, with his wife and Mr. Robert Swan, he wt*nt to Mwhonaland 
primarily to examine tbe ruins of the Ureal Zimbabwe, These 
ruin&, flo named to dbtinguish them frotn tbe numerous minor 
Ztmhabwea acattere*! over the country, were situated in south 
latitude 30" 10 HO', and east longitude 31° 10' 10 ', at an eleva- 
tion of S,800 feet above the sea-level, ami formed the capital of a 
loQjj; scrii« of such ruin» stretching up tlie whnle langih of the 
wort Hide of iht- Subte Rirer, Tliey covcn-d a vast area of ground, 
and cansiHted of tlie large circular building on a gentle rii» with 
a nelwiwk of inferior hui)ding« exb-ndlnp rnto thp valley holow, 
and tiffi labyrinthine fonreds on Che hill, alwul -lOO feet above, 
natumlly protected by huge granite bowlders and a precipice run- 
Dtn; TvMind a oonsideroble portion of ft. Mr. Dent gave a minute 
de«cti|ilion of tbe rains, drawing attention to eridenoa that their 
ancient inbabitanta muU bare bten given to tlte gnmer form.'* of 
native woivhip. PerluipM the m>Mt intermting of tbvir finds iu 
one pattinn ware (Ikim- in connection nilli thr niunufacture of 
gold. Mr. Ik-nl held (but the luiuK auil the Ihiogs in them vretv 
not lo any way cunnccted with any knuwu African race; the ob- 
jects ut art anil the sitetnal cult were foreign lo the country allo- 
KSUkt, where tlie only reiwg'iiwd form of religion was, and bad 
t«en since the da}» wiien the early Portuguese explorers pene- 
trated Into It and El Masoudi wrote, tbnt of ancetitor worship. It 
wai nI»o obvious that the ruins formed a garrifton for the protec- 
tion of a gold-producing race in remote antiquity. .S» we must 
look around for auclt a race out*ide the liinil« of Artica, and it 
wa.1 in .\mbia that we found the object of our npureb. All 
ancient authoriUeii apeak (rf AruHan gold m terina of pjtlrnragant 
praise. Utllp, if any, Kold cnnie from AralMa ilselT; and here in 

' llkeflrMlaUMBtiiub Pomtnloa aa t«r a* my iDftMmaUoa fo«a. 



Africa gold was produced in large quantities, botb ftvm alluvial 
and from quartz, from the remotest ages. A cult practited in 
Arabia in early limes waa alsu practiced here; hence there was 
little room for doubt that the Imilderv and worken of tbe Great 
Zimbabwe came from the AraUnn penlnsubi. He tiad do Iwal- 
tailon in assigning this enterprise lo Arabian origin, and to a pro- 
Mabommedan perio*). ^ 

— Tbe United Htales Uydrograpbic Olttce makes a report of the fl 
magnelio storm of Feb. 18-14, 1802, aa reconled by the setf-regia- 
tering magnetic iiHtrumcnl-^ of the Uniteil .SUitea Naval Olnarra. 
lurj', Wiisbiuttton, D.<-. Hieee reconis of this unusually severe fl 
magnetic storm ate of especial interest aa occurring at Ibe same ™ 
lime as ttie line displays of aurone and the appearance of a large 
group* of sun apols. Tbe magnetic ftlonu commenced suddenly at 
19.40 A.M. (75th meridian time). Fob. 13. with a movemeul of the 
north end of the declination magnet to tbe westward and a rapid 
increjire in Ibe horizoDEal and derrease in Uie vertical romponenta 

of tho eorth'a magnetit- force. The nonb end of the declinatioD 
m»Kuet remained to the westward of its normal position until 
10.80 A.M. when it crowed to the eastward, all the time osdllatii^ 
violently, and did not return to its normal |MMatiou until 8 P.M. of 
the I3th, afttr which it kept oKrillaliug on each side of ita mean 
position until the end of Mie »torm. Il registered a change of di- 
rection of 1 i". The flmt incrirnsv in Uie boriKontnl for<« wus fol- fl 
lowed by a rapid decrease, the force falling to much lem (han its ™ 
usual atrenitth. with rapid changes, lis change durinK tbe storm 
was 2] percent of iu> mean strength. The vertjoat force decreafied 
so much that the strntitirc balanced magnet used to record It waa 
upset at a P.M. of the l»tb,and its further record k>si. Theaurorse 
were seen at WaAhineton at about £ A.U. and7.S0r.M. of the 13th, 
the lalter lime twing marked by an unusually disturbed condition ^t 
of the magnet*. V 

— Tbe usual moathly meeting of the Iloyal Meteorological So- 
ciety was held on WedneKlay evening, (he 1 ilh of February. A 
paper 01) "Tbe Unteuabilfty of uu Almoupheric Hypothesis of 
Epidemtct) ~ was ri/ud by the Hon. Rullu Russell. The author is 
of oiMuiun that no kind of epidetuic ur pl»t;ue is conveyvd by the 
general atmoepbeie. but ihat all epidemics ore caused by human 
conditions and communicntions capable nf control. In this paper 
he investigalea the manner of the propagation of influenxa. and 
gives the dotee of the outbreaks in 1800 al a targe number of 
islands and other place) In varlODs parts of tbe world. Mr. Russell 
saja that there is no definite or known aLmoapherw quality or 
movement on which die hypothesis of alinDfl|ilieHc conveyance can 
rest, and when (-lo<twly approached it in Found Iu be no more availa- 
ble Iban a pbantom. Nrither lower new uppi.>r currents have ewr 
taken a year to crow Europe from easl to we^t, or adju«t<d Ibeir 
progress to the varying rate of human intercourse. Like other 
maladies of high infective capacity, luflueazii has spread most 
easily, other things being equal, in cold, calm weatlker, when ven- 

' tilution in bourn's and railway cars Is at a minimum, and when 
{lerltaps tbe hteaibing organs are most o|>pq to attack. But htrKQ 
and rapid cooimunicatiuna seem to be of much more tm|wrtB[ioe 
than mere climiLic conditions. Aoro^ frozen and snow-covered 
countries and tmplral regtona it is conveye.1 at a sjieed cnrrespond- 
ing, not with the morcmenls of tbe nlmoRiibere, but wiib tlie 
movements of population and merchnudise. Its indilTen'oce lo 
soil and air, apart from humnn babire do|tending on tbeee, eeems 
to eliminate aU considerations of ouiside natural surrotRldlngs, 
and lo k>avi- uRly personal infectlveness, whb all which this im- 
plies of iiublle transuiBsloo, to account f(.'r its prupagatiotL " Tbe 
Origin of Influenza Epidemics" was the title of u papiT by Mr. H. 
HarricH. The author ha-t made an invi-etigatiun into the fact" 
connected with the great erupiiun of Krakaioa in 1SS8, and tbr 
atmoapherie phenomena which were the direct outcome of that 
catastrophe. He has come to the cooclurinn thot the dost derived 
from the interior of the earth may bo considered tho prlndpal 
factor concerned in Ihc propagation of the recent Intluenxa opl- 
demica. and llial. as thU volcanic dust invaded the lower level*. 
of tbe atmosphere, «» a peculiar form of sickness asaailed man and 
beast. A " Re|Mirl on tlw PhenoloKKiiI Olt*e(vaUoua for IWI" 
was made by Mr. E. Hawley. Thix rcfiort differ* in many respects 
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flrom ibe prevlout roporl9 oo tbe same sobiect. Among (ithfr 
CblDgCS, tb« Dumber of plants, etc., selected for otMt^valion liiu 
bwo gtratly reduced, wbile the iiomher of obserrt-n. hwi? r<wi*ii«J« 
erablr incrased. Tlir wtDtotof t$90"91 provn) io England vny 
destructive to the rool trops. as wfll aa to ftrven vegetaliW and 

fl^oaler Rhm1». Birds also suffered severely. lu Scotltuid aod 
tnUnd, hnwerer, tliete w:is aCBrcely any wvenr wtatli^r uolU 
March. The flnwnriiiR n( wild pJaDla va^ K^'^t'.v relanJod by coKl 
in tbp spring. Nit during t\» *unitner the deiarturr's Trom tlio 
avcraj^c were not so great, Tbt harvert was late and it» ingalher- 

piDg much interfered with by btoriuy weather. 

— Recent e-X[ierituents by MeastH. W. Tliomson and P. Lewis on 
I theuHion of nietalx on India- rubber, according ba Engineer ing.thovr 

that that of eop[<er In the innHt ileleterJouti. PliiUnum, palladium, 
aluminium, and lead act only very xliithtty, wiiili* niaffnesiu:n, 
line, cadmium, cubalt. nickel, iron, cbmmium, t»n, antenlc, anlJ> 
moiiy. bismuth, silver and ecld bare no action whatever on Ihia 
maleriftl. OI coeUilUc baits, ibuae of copper are very deKlruclive, 
hat ultraiv of iiilver, minganese oxide, and several lees cammou 
salts are equally mi. TIio nitrates uf Iron, sodium, uraQiuoi. and 
ammonia have ali-u a dcletcriuun acLiun. ttwugb kaes pronounced 
than in the case of tbe salts previously muDtioDBd. 

— &t the anniversary nf the British CJcult^ical .'tiH-iety. Iield im 
Itlth pf fVbniary, the retiring president. Kir Archiliatd lieilcie, 

fgavc the annual addrew, which wiw devoted to a cnnlinuatinn of 
the kubjecl treatetl of by him la^t yt'ar. He now dealt, according 
Jfn Xoture, with tbe history of volcanic action in tbi« coiinlry 
from tbe close of the Silurian perii>l up to older Tertiary 
llmo. Tbe teoiarkahle Tolcanic outhnrsts that took plsc« in the 
It lakes of the Lower OKI Red ijandstooe were firrt described. 
I ^om different vonls over central Soollaod, pilM' of lava and tuff, 
much thicker than tbe height of Vesuvius, were a<-cuuiululi.il, 
ud their remains now form the tuo«t coatpicuous billirungi's of 
thai district, It vrwrn shown how the subtermaean activity grad- 
tially lefl»ei»ed and died out, with only a alight revival in (he far 
&i>rtb dufJDg the lime of the Upper Old Red Sflmlftone. and bow 
,ft bridce ont again with great vigor at tite beginning at the Car- 
i««niferoti« (leriod. Sir Archibald pointed out that tbe Carhonif- 
r<,Hj* volcanoea belonged to two di»lincl types and two MepArat* 
ppncbs of eruption. The earlier li^ries produced extensive nubma- 
ine lava-sheets, tbe remains of which now rise as brrad tenr«e<ed 
|>laMaiu over parts of the lowlands of Scotland. Tlie laler «eri«s 
nuurifeated Itaulf chiefly in tbu foruiatlon of uumeroud cones of 
asbea, like the puffS of Auu'rgne. which wen* dotlod over Ibe 
laeoons and sbaJlow reas in central Scullsnd. Derbyt>liire, Bevon- 
•hir«. and the south-west "t Ireland. Artor a long quiefcenre, 
|t«l<-anic action orvce more rpafiwarcd in the Perniinii p<'riod ; and 
iitiiierons atnAll veniA were opened in Fife and Ayi^hiif, and far 
(o tbe BOolh in Devonshire. Wlih theine eruptions tliebng record 
Palawacoic volcanic aotirity closed. No trace has yet iwn rlis- 
ircml of any volcanic toclis inietcalatcd among tbe Secondary 
nrniations of this country, so thsl the whole of the vast interval 
of tlw MeioKotc period wa^ n |>rolonited time of quiescence at Isst 
rbvn Uie soft clayu and winds uf the Lower TertiNry de- 
lta of the M)uth->-a!>l of tviigluinl iM^j^an to be laid don n, a stu- 
leiidouH M-rie* of fi»»uie* "iw 0|>ene<i atTO** llie kt'-hIlt part of 
k'-)tland, the north of Eniflnnd, and tbe north of Ireland Into 
these llssiireshiva row. fomdnga notable «v«tem of parallel d.^kes. 
Alimg the great hollow from Anirim northwanU between the 
(jUter Hehrideii ami the mainland nf Scoilaiid. the lava flawed out 
It the surface and fnrnieil the welt-knnwn ha»4i1t.ic plateaux of 
^al region. The address concluded wiih a «ttramarr of the more 
iportant facts in British volcanic hlsiorj t.earing on the inveitti- 
ilioo of Ibe nature of volcanic actkn. Among these Sir Art'hi- 
hild laid speciaUtresson tl»e evidence for volcanic periods, during 
each of which there w»» a );radual chauKC of the internal magnu 
from a basic to nn acid ciimlifion and he pointed out bow thi» 
cycle had been r«>|)eateil agsiu and uunin i^ven within Ibe »4nie 
limited nr«s of eruption In concJusion, he dwelt on the segre- 
gHrmii of minerals in large eruptive Qias»e«, and indicated the im- 
■rtsocv of this fact in tbe investigation , not only of the constitu- 
tion and changes of the volcanic magnia, but also of the ancient 



gneiiMes wbere what appear to be original slnictorea bave not yet 
been effsoe^l. 

— Dr. L. Swift of Rochester, N.Y., dtscotered a tniffbt romrl 
on tbe morning of Mnrx-b (J. The object is in R. A. 18 h. Ml m., 
Dec. sotitb ai" «0'. It ia moving easterly, 

— As boAring on the vital i|ue<tion of the eibao*tiou of the 
coal rmuurc«8 of B*>lgiiim Engtnem't^g states tliat, while the nwt- 
age depth of the French cral mines is I.IUA feet, tbe aver* 
depth in Qainaul b 1.778 feet; titat in the Mons UsHin there is ifl 
pit now lietDg worked of i.W9 feet In deptli. and another dq> 
worked pit in tbe same district of 3,801 feet; while in April 
it wuo reixMied ibal in a Bortuagv pit, known as "Satnie Henrlell 
des produtts." at Fli-nu. n rich ««m uf cual had been diacovcred' 
at the extraordinary depth of 4.130 feet. Thew figures lend to 
show that Belgium is rapidly exhausting the " cream of Ibe i 
resoorces" o( the country— that ij. coal found within 2,000 fc 
of tbe mrftco. 

— A. Ooppen Jonra. writiog from Thivna Ptatz, SwtlKeriand, In 
ynture, says: "In 18S9 a French naval surgeon. M. I^dantec, 
published in the A«nalf» de Vlnntitut IMsUur tbe result of some 
investigations he had made into Ibe nature of tbe arrow poison of 
tbe natives of the New Hebrides. Wounds froin tbcM> nrrowa 
gire riite. as is well known, to tetanus, and M. Ijedantec was able, 
by the subcutaneous injrctKm of tbe scraped off poison, to ki 
guinea-pigs under typical Ivlanic symptoms. Be learnt from : 
Kanaka that they arc prepared by stnearing Ibe arrow-beftdl 
(which are made of human boite) first with tree gum and tbvn' 

.with mnd from a fiwamp, which mud be found to uonlsin num* 
^Tf- of Xicolaior'a letaoua tncilliu. As far as I am aware, Ibia 
bat) been recorded only of tbe natives of ibi.' Xew Hebrides and 
some of tbe neighboring groups (the arrow poison of Stanley's 
dwarfs is certainly nof the same), atul I was therefore much In- 
terested some days ago by coming accidentally upon an old recordi 
which seems Io show that tbe native* of tlie Cl^pe Verd coast wer*J 
Hccuslomed, more than tbre^ buodretl years ago, to gel rid 
their ei»eniies in a similar manner. In UakluytV "Voyn 
Ttalea," published in 1599 (I refer to the little reprint edited in 
•1880 by Benrj- Motley), ia tbe narrative of one Bliles Phillips, in 
wbich occurs Ibe following passage: 'Upon the )8<b dny uf tbe 
same month (November, 1587) we came to an aticbov upon tbe 
coa-t of .Africa at Cajw Verde, in twelve fntboms of water, and 
here our General landed certain of our men, to the number of IM 
or therealxiuts, seeking to take some negroes. And they, Koiof 
up into the country for the space of six miles, were encountered 
with a great number of negroes, who with their en vpnomed arrows' 
did hurt a grest nucul)er of our nwn.HOlbattbfry were enforced to 
retire to tlw sbipa, in which contest tbey recovered but a few 
negruee; and of tbe»^ our men which were bnrt with their en- 
venomed arrowy, tberv died to the number of seven or eight in a 
very strange muuner, willi tbeir mouths shut, so that we were 
forced to put sticks and other things into their mouths to keep 
ihetn open.' In tbe laugoage of moilern medicine, they sao* 
cumlied to tetanum traumaiicus. The voyagers left the coast soon 
after, ami tiK're id no further mention of tbe natives' or of ll^e 
wounded. There if. of lhmitm!. no proof that the arrows wen.a 
pokioned with mud or earth, but tbu prot'ahility is considerabla^'T 
The chief interest lies in tbe age of ihe record, which forme in^ 
ftotne manner a frf-ndant to the reaearclies of M. Bjasano tComptesj 
rewiu». iFiSS), which sltowed tbe leianui bacillus lo hav>> a very 
wide dhlrthalion in space. It l« a caHuii!< c^in.-ideration that thii 
and tbe o4ber famous arrow poison, curare, both kill by their ac- 
tion on tbe volontsry muacle«. tbe action of one t>eiug diametri- 
oally opposed lo that of (he other." 

— The Electrical Review, New Vork, the first electrical weekly 
(Mihliwlifil in Ibtfr manlry. i»«aed a decennial number dated Feb. 
30. Mi'Ji. in commemoration of its tenth biithday. Tbc post dec 
ade of electrical pnigrt^s is pre*ente<l. and what may be expected 
in the future of Mii'i science in outlined. Articles ttix-ciully con- 
Iriboted to tbifi iwie by leading electrical workers npiiesr. Mith 
many portraits of inlervsl. 
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A WFtKLTt SEWSPAPS& OF AU TBS ABTS AND SCtEIfCES. 

FUBUSItED BY 

N. D. C. HODGES, 

87t BtOADWAV, Ntw York. 

SOMOUmoM.— CBlled St*t«fl kod OaiMdk va.60 & rMT. 

Gn<*t HrlUIn luxil Burop*. t.SO • yr»r. 

CoBUBimlnlian* wUI be w«1c<mim4 Inoi sbj qiuuier. Ab«t(««i«of ketuniill 
pkpers am M>llolt*d. Ukd otif ttnodrMt eoplM of ibp lisaa eoouiatnit suett «ltl 
bo miillMl Oki atithor oo rcQurM In aAtaatx. Hl^)m■lDd tnMin*nipu wtU bo 
nttumMl to llw- HtiUinn onlj «b»u th« Tv<|ulalt« anuNiut of poMmK* >c«nMB- 
puil(w tbvnuiiiiuoTipi, Wlut»T«rta li>I«nil*il for iiumlan ntut b« aatbaall* 
oftteA Ur Iba nam* kviI vldreaa of ih« irrtter; not nwM«*rIlT for pHbltofttlon, 
bnt u » muukstr of good lUtb. Wo do noi bold outsoItm napoiulblv tor 
fciiXTlaworofilBton«expns«edtD tbeooaunuklnrtlMisoC our Mrtf apcmdenU. 

AtUiiitlab U c«lt«d to tbw "Wkuu" wibinn. All Ma InrHM to nao II tn 
■oUoltlag lutoriBstioll or ac^kliiic new padlluaa. Tb« namn aad ftdilrvna of 
ftppUouiU dwKild b» ttTRii In full. «o tli«t*D««<>r« irlll Rodliwoitoihriii, Th« 
" Ei«b>ncv " oolumB 1* UkowUv ot-«ii. 

For AdTortiBlnc RbU!>b(i|Jj (o Untkr P. Tatumi. 17 Uktarott* Pl«cc, Ntiw 

CURRENT NOTES ON AXTHROPOLOGY. — I. 

IKdilfl hy n. 17 Brintnm, U.t>. LLti.] 

Evoiution of the Human Skull. 

Ds. Paul Topiitard r>f Psria, whose sLndiM tn pliyslcftl 
aotbropolox^y placv bim iu tlie Trout mules of that Hvifacv, 
has summed up in a rpceiil: uumber of L' A nth t-opnlogie Lhe 
Kttults or soreral yean' inrcstigalious concern iii); tlie Irans- 
formation of the animnl inlo the human okull, He demon-' 
stratoi that (liis change is bniuizlu about by the grudual de- 
velopoieuL of Iht- brain, aod the resultioc inecbanicat 
jireesure on tbe hard parts adjaceoL. The pressure exerted 
by the eDlarfiiufr betnispiterps DD the occipital bone is in a 
direclion baclcwArd') nnd donuwards, so Uiat what ia its su- 
perior surface in ni'diiinry nianmials becomes the posterior 
ID man. and its posterior face tbe inferior The occipital 
foramen. instcHd of lookiofr backwards, is in man tamed 
dowDH'ardft. Tbe incrcAae in size of the anterior lubes of the 
bemispberes brings about still greater clianitres in that portion 
ol the cranium. The orbits ui-e pressed from n. lateral into a 
froDtal pusition, the face, instead of beinif in front and ob- 
lique, becomes vertical, and l>elow the frontal lubes; and 
numerous minor alterations in the anatomy of the parti are 
necenitated by lhe»e chauifer. li !x easy lo itrniiiee a per- 
fectly i^mdnaied wriea of skulls illustrating I his development 
from tbe lowest mammals up In man. Next (o bim are tbe 
monkeys, l>elow tbe»e tlie 1enmre«, and then follow the infe- 
rior nianimuls. Everywhere the principle of harmonic ac- 
cnTiiniodiilion of ontan lo function i« ktrikintfly shown, Al- 
tbuiiirb the iteiieral etateuient of this evolution has been 
rre<|uenlly advimced, it has nerer before rsceived so complete 
a demonstriiiinn. 

PhysicaJ Typea in ttie Natives of Sontb America, 

The effort has repeatedly been made to subdivide the na- 
tive tribe* of ^utb America 011 purely physical characters. 
It was attempted more than lifty yejira ago by Alcid« D'Or^ 
bigny, iu hia " L'Homme Americain;" but bis plan bus not 
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proved satisfactory. Tbe latest scheme ia that of Dr. Doul- H 
ker, who accompanied the French ocientiHc exftedtUon to ' 
Cape Uoru. Ue measured some uigbly odd Yahgans, a 
tribe who lire on the ttoutbem shore of Tierra del Fo«iro. 
He found them of short stature, head large and mesoeheph- 
alic, prominent supercJIiary ridiies and malar bOnes. (ore- 
bead narrow, low. and retreating, ej-es small and hnriioutal, 
orbits me<1ium, moulh larfce, lips thick, slight progTialhism. 
On tbe Btrongth of these measurements. Dr. Deniker hai 
utxed in various scienliQc publications that we find in. the 
Tahgans a " race "' quite different from the E'alaRoniaDaaDd 
allied lo the Bntocudoft, the Coroados, and the Ayniaraa, aa 
well AS lo the ancicDl Lagoa Santa peoples. This grouping, 
allowing ibat it is anatooiioally accurate, aervea lo illustrat« 
how useless is an ethiwgraphic clfls«if)ralton ba»ed on tmall 
anatomical poinla. Tbe Ayiticiru<<. Rotocudo« and Yahgans 
ace aa far apart in language, nilliire aud rburiicler as any 
tribes which cimid be seloctetl in So ith Amt-nca. lltH« 
over, the Botucudo^ differ widely amoug tb«m«elve» is phys- 
ical 88[>ects, as Dr. Paul Khrenreich has abundantly shown. 
In fine, it i* high lime to dismiss (heauutouiical subdivisioaa 
n( Ibn Anierican race, and rely on laouiiage as, after all, 
wh«n prudently employed, our best guide. 

Deniker's theories will probably attract tbe tnore adention 
by being brought Into relalioo with the interesting recent 
discoveries by Florentioo Ameghino in the eocene beds of 
Patagonia. Tbi.t eminent geologist has described, in a lale 
number of the lievinta Arffentina de Jfiitoria Natvmt, the 
renuuna of four species of mookcrs from what he believes to 
be tbe lower eocene — which would place them far more re- 
mote than any found in Eurasia, the oldest there exbumed 
being Troui tliu niiddlo mioceiie. Aniegliiuo therefore clainia 
PatHijouia as tbe cradle af the (irst Primates and of the im- 
mediate precursors of Han. Nor does he hesitate ia this 
coDoectiou to add that in his opiniou the very oldest relic* 
of man's activity have been found in-the same district. 

We must, however, temper this eotbusiasiu by some heai- 
tauoics. Wlien Amegbion assigns these beds to the lower 
eocene, be does so entirely on palawntologic grounds. The 
more cautious geoIogitU nrv ueKing to rely less and lesa on 
these, and to demand more and more stntU;>rapbtc teati- 
niony. This is alone convincing. Ttie native fauna of Aus- 
tralia to-day ia much t>lder in type than that of Eurasia ; and h 
similar instHncet no donbl e\isted in all ages of the world'ii H 
history. Moreover, the remains which Ameghino dnscribes 
are strictly American in type. His Aiithyvjtopa p^rferttts, 
altbougb it bad ils teeth dis|)03ed in a aemictrcle, as in man. 
had neverlheless thirty six teeth, as bad all tbe American 
monkeys, both recent and fossil. Ris ffomyneulut Pata- 
gonicttg was yei more Lemuriaa in lyp«. Tbe cvideDce ia 
far from adequate, therefore, to auhstanliate the daring in- 
ductiuos which Ameghino draws front these tluda. 

The Question of the Ceha 
The latest contribution to the vexed i^uestioD of llie elfano- ^ 
graphic position of the Cells is from tbe pen of the veteran ■ 
anthropologist of Bonn, Professor Schaaffbausen. It is pub- 1 
lisbed in the FfstKhrift zum Funfzigj^hrt'gen JtMhhtn 
dot Vfreins von Atterthumifreuttden im Itheinlande. U 
includes a careful review of tbe classical authorities oa the 
Cflla and Gauls; in which one is surprist-d lo lind a denial 
that the bands who overran Italy in .193 B.C. wore Celtic. 
Surely the title of their chiefs, Nrennus. *' king," is evidettc« 
enough that they spoke a C^eJtic dialect. The profeaior ia 
also aadly out in Htlributiog the North African blooda ti> 
immigration from Kurope. Tbe blood type Is ecMOtially 
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thai or the Hatnilic Berborii who have Hml in the vsles o( 
the AtliU froDi the remotest times. In BtlributinK- the nieg- 
alilbic monumeols of treatora Kurope and noHhero Africa 
exclusively lo Celtic and Ckiruiaiiic peoples, he proceeds be- 
yond what archa>(f!i>^iHta liiivn ct>tll^eded. The dJtflpulL 
pcoblem uf the CMrilllcliiii; physicul types ainong the Celtic 
iiwtions — the une short in stature, brachyrephalic, and 
brown, the other tall, dolichocephultc. and blond — be autn- 
ntarily solves by supiioein}; either an iutermixtiire ffith other 
types or a change in mode of life and cHmalic environment. 
The Celtic language he places, as du now all leading lia* 
guisti, within the Aryan Rtoup and in that category most 
closely allied to the Italic stock. 

The lame topic i& discuued rery ably by (h« French an- 
lhropolo{pst. Dr. K. Collignnn, in one of the recent hulletins 
of the Bociet^ d'Anthroi>ologie. After setting forth in strong 
liglhls the cmharrassini; nature of the evidence, be Soally 
leans to Broca's opiriioo, that the stnaM, bn>WD, brachycepb- 
alic Celts are a miiied type; while the true and primitive 
type, which we may c&ll Ihr Kynirir, wait one of tall stat- 
ure, with reddish or blond hair and dolichiKX>phaliu crania, 
Au interesting portion of Dr. ColIignoDs memoir is where 
he points out the persistency of various physical types in 
portions of France for many centuries, eveu for iboiiRMnds 
of years, aa an e-xamination of ancient sepulchres has 
provtid. 

MOTION AND HEAT. 

[CooilaUBd from p. IS&.) 

nature has other meant of compensation for the molar 
motion converted into heat. Incalculable units of heat-en- 
ergy are stor^ up in vegetable and antmal organisms: and 
in evaporation still more countless units of heat-energy are 
converted first into molecular, aud then into molar motion, 
in its most terrific forms. 

Evaporation and the fuoction it performs in the economy 
of nature are as yet little understood. It appears to be a 
form of expansion, and. like expansion, it increMes with 
elevation of temperature; but it does not stop when expan- 
sion ceases, Cor it is well known that ice continues to evapo- 
nte below zero O. 

It in undoubtedly the great inslrumenlality for converting 
heal into motion. It is conslimtly ttcliug, and in tlie trade 
wind region eleven feel of the ocean's depth is annually 
Itflvd up and carried otF by this sileut process. Moltfeuleby 
molecule the aqneoiis vapor is lorn from the liquid mass, 
each one carrying or emboOying so much heal and thus tv- 
dncing temperature: tu other words, each molecule moved 
in evaporation furoisbce worli in the form of motion for so 
macb of the force or energy which was dynamic in the form' 
of heat- 
Molecular motion, evidenced by g<iseouB expansion in a 
closed ves8el. is governed by the general laws of motion;* 
and it seems incredible aud anomalous to hold that the inert 
molecule tnoved in ova|K>rattoD, which unites with its fel- 
lows as aqueous vapor, nod comes down again as rain, is not 
governed by the sitme laws of the motion which this force 
or voergy, in the form of hcut, imparts to it in the atmos- 
phere. 

U these laws of motion do apply to tbe inoliou imparted 
by converted heat lo evaporated molecules, we have an ori- 
gin for tlie trade winds far tiiwro siniple than the generally 
su(^Kiud convection. The trade winds blow over the tropi- 

■ " Hiriseatar Motloa la Uka lt«dloia«ter." sw., p. IG. 



oal water where conveclioD is smallest, and not over tropical 
land, where it is greatest. 

But it is sutncieot for the present purpose to show that 
heat is converted into motion iu the process of evaporation-, 
and that even if the force or energj- which, in the form of 
molar motion, is directly converted into heat by reststanoe, 
cannot be directly reconverted from heat into molar motion, 
there is in terrestrial nature a law of compeosatioa wblob 
tends lo convert any surplus of dynamic beat into dynamic 
motion, and thus preserve the equilibrium which has been 
observed. 

Profctsar Tyndall has taught us how to trace radiant en- 
ergy from one body lo another, and how the dark or be»t 
rays may be cooceotrated into tbe more intense light rays, 
after they have left tbe body which sent them forth. And 
Faraday, Joule, Mayer, Grove, and others iiave taught its 
the law of couservation. by which we know that this energy, ' 
when it disappears, is not annihilated, and when it reappears 
it is not a new creation. We see its manifestation lu mo- 
tion, molar and molecular; we feel it in beat, wo see it in 
light and color, and hear it in sound. The motion may 
cease; light may be extinguished iu darkness; colors may 
fade, and sound give place to profound silence; but the en- 
ergy or force which caused all these phenomena was tha 
SMOie before they ap|)eared an during their cnntinnance, and 
its potential existence remsius after their disappearance with 
the HADie measurable aaits as when it wos dynamic, and 
subject to observation. 

When the demon was cast out of tJie man and went into 
the swine, and they ran into the sea, it was the swine, and 
not tbe demon, who were drowned. He doubtleaa passed 
out into demon land, ready to again become dynamic when 
occasion offers. 

Tb's force, or energy, we are trying to trace, while dy- 
namic, can only do so much work at one time. If it is en- 
tirely Occupied in nMving a moss, it cannot do other me- 
chanical work: and if entirely occupied iu molecular motion 
it cannot elevAle lemperaturr, nor become radiaut as heat 
or light. And when rendered entirely putentml, us when a 
ball thrown up is |odg«d on the roof of a liouse, or when 
heat becomca latent in liquefaction or evaporatiou, or when 
the sud's energy is locked op in the molecular structure of 
vegetable and auim&l organisms, it can do no work at all 
until agnin rendered dynamic. lis pun-er and capacity when 
releoseil is identically the same, neither mora nor less, than 
when it was lo<.-ked up. This is true whether it was locked 
up OS motion or locked up as heat. 

Tt hsa fllwavR n^emed to me to he unfortunate and mis- 
leading that Professor Tyndall should have adopted '* Heat 
a Mode of Motion " as the title of the book In which he gives 
to the world uu scconut of his great and valuable rMearcbea 
in tbe delimitation of this force. Like the term " Mecfaaoi- 
cal Equivalent of Heal," it results fiom mistaking the thing 
done fur the tiling doing ll. the effect for the came. Ueat 
is not a mode of motion, and it would be jusl as inaccurate 
to call gravity a mode of weight, nr magnetism a mode of 
pull, and even less inaccurate to call motion a mode of heat. 
Motipu and heat are foruix or manife»talioi)a of the tarns 
force or energy, and when radiant, as heat aud light, it is 
mor« nearly disconnecteil from ponderahle matter than when 
it assumes the form of molar or molecular muliou. 

Motion, iu all its forms, in the transfereace of mnleriol 
substance, ponderable or imp*inderable matter, from oot 
place or part of space to oootheri it is the sisle of puuderar 
ble matter in which tbe forces acting on it ore not in equl- 
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librium. Rest is the o|ipos)te uf mntion; ft ts the Elate of 
niiittvr iu wtiicli ihr physical (i>rtie» HcliniZ on it Art- in ^qui 
libriuni; thai \» nhea the force impelling niuliou in a jjivou 
direction is counteracted by an equivalent force inipelliuf 
motioD in the opposite direction : or \» ri^sii^ted b^ a superior 
force. A stone rests oo the surface of the earth h*«iu»e the 
force of gravity acting on the stone is resisted by the force 
of cohesion in solid matter; but the force continues although 
there U no motion rrauUing from it. The stone ainks in 
water, thiit 18. it moves from the foive of gmcilalion because 
the furcti' of cohntioii in the molecule!* of water is insutnoieut 
to counteract the fnrce impelling motion ; but when the force 
of cohesion in the molecules is sufHcicntly increased by con* 
£ellation. the Btnne rests on the surface of the ice. So a top 
spun rapidly rests on il« pt^tc. because the foice gi^-'ing it hori- 
zontal motion counUraols the pull of gravity which causes 
it to fa)l when the rotation ceases. 

Dr. Mayor defines force as " Somclhioff which is expended 
in produciiitr motion: and thi.i something which is expended 
is to be looked upon as a cause equivalent to the etfect, 
namely to the motion produced." ' 

This is nbviounly loo narrow to include even dynamic en- 
ergy- Two horses pulling a vehicle in opposite directions 
with the same force would produce no motion; divide the 
force by unhitchinfc one of the horaes. nod the rehicle moves. 
Then, accordiug to this definition, we have the abiiurdity 
that the whole force is nothing, but half of it is aomcthinj^. 

A correct dullnitiou of phpsical force is that it is some- 
thing producing tbe state of ponderable matter in which it is 
Bubject to haman ohaervalion. Whether the state be one of 
motion or rest, hot or cold, snltd, liquid, gaseous, colored, 
ete., it is the result of force. Wc only know physical force 
from its effects oo ponderable matter, and we only know 
ponderable matter as atfectcd by force. 

Tbe supposed diflleully in the concept of an element in 
nature entirely di.<ilinct from, but inseparably connected with, 
punderablc matter, is entirely fucLilious. Time and space 
Brv Nuch elements, entirely di<>rinct from, and insr^parably 
related to, iKtnderable matter; and the cunct>pt of force as 
ftbore detined is as absolute and imiieratire a« the concept of 
lime, the concept of space, or the concept of matter itself. 
The progress of science in tracing a force throufjih its various 
nanifeststions, nn has l>eeu done losome extent with gravity, 
conBrms the primal concept of force which comee with the 
rery dawn of intelligence. 

The still more abstract concept of law by which any force 
IS what it is, is also primal, absolute, and inevitable in every 
human intelligence. 

Whether all ponderable matter is one as claimed by some 
philosophers, or whether all force is one as claimed by other 
phi)oM>phers, are speculalioiis which, with our present 
kmiwledge of these elenienls, arc Idle if not mischievous. 

It is undoubtedly from plienomenti resulting from the ap- 
psrtiit differences in ponderable matter, and the apparent 
dilfcrences in the forces acting on it, thai real progress in 
unrHvrllini; nature has be^n made. 

We need a specific name frr this force of which molar 
motion, molecular motion, hpat, and lighl. are nianife^la- 
lionti. There accms to he no doubt that po.-titive electricity 
is also one of its forms. Electricity, like heat, is dereloped 
by friction and by chemical reaction: and its mechanical 
equivalent, or, more accurately, the electric equivalent of 
molar motion, doubtless is the same as the heat equivalent of 
molar motion, or differs from it by some law which will 

■ *T«nsUtioD uid CouMrrsUou of Potom," D. Appleton A Oe., UU, p, Ida. 



prove the identity of the force. I>r. Mayer suggested that 
whether friction, which of course is resisted molar motion, 
developed heat or electricity, depended on the character of 
the subetances u?ed in the friction, homogeneous substances 
developinir heat untl heterogeneous subRlances electricity. 
Tbure appc^arx lo Im* no essential dilTeience in the chemical 
reactions which develop beat and those which develop «)ee- 
Iricily: the ditTerence apparently being in the mode of ap- 
plying the force or energy and the substances to which it is 
applied. 

Electricity passeji from dynamic to |MitentlaI under not 
precisely the same conditions as heat, hut not more essen- 
tially ditFerent than the ctmditiona under which motion 
passes from dynamic to potential, and its dynamic power is 
exhaitstetl in doing work. This feature of electrical energ-y 
has hepn utilizeil by Mr. Hodges in his new lightning-rod, 
constructed of copper ribbon, so arranged that the copper 
will be dissipated by the electric current. 

But I must leave this branch of the subject to those better 
informed as to the phenomena. 

There may be still other forces, or rather forms of foroe. 
which may be found to have equivalence and mutual cmi- 
veriibility with heat. It is equivalence and mutual conver- 
tibility which warranta the amumption that motion and heat 
are phenomena resulting from, or, more accurately, are 
manifestations of. the same force. 

In speaking of the force itaelf, I have used the expression 
*' force or enenfy " because these words have several uieau- 
ings, and the setise iu winch they are synonymous comes 
nearer the expression of the concept sought to be presented 
than a^y other phrase that has occurred lo me. But it would 
facilitate induction if we could call it " Ergic Force," or 
"Slrgtsm," or give it some other specific designation to dis- 
tinguish it from other forces, or force generally, including 
under the term '* Kr^tsm " every manircstaiiou of force for 
which a heat equivalent may be found. This uatnc seems 
appropriate because it suggests the element in natura which 
is the basis of work It enahlev us lo j^rasp a concept of the 
force distinct from iie< manifestation in any one of its forms: 
and if the delimitation itself is correct we L-aa class as 
"Antergic" the forces, like cohesion, which have no beat 
equivalent, but which, under certain conditions, render dy* 
namic " Krgism " potential. Daxoel 8. Trot. 
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•of tka Journal. 

Farther Notes on the Loup aod Platte Rivers. 

SkvrHaI. \^an since it was ruy privjte^ tu t.pend neveral weeks 
studying tlw |ieculiar drvinaf^e of central NcWaxka I Itave there- 
fore been much ImLT<.t)ted in the papers of Prafeason Bicks and 
Davin in rwent nuiniH.Ta of Science. 1 trust I aball not lie iotrud- 
log If I call atleotioii, al this time, to a few additional facta which 
seem tn have a bearing on tbt> d iscuaeion. 

t. The streams north of the Platte, from Kearney to Fremont, 
have their oourM':' firrt quite rediularly Aouth-eaKt, itirn, as tliey 
near the Platte, they turn lo tbt enst-north-oajtt. adoptmg the 
direction of that stream. Not only is this true of the Loop system, 
as Profesvor Hioks ha^ well shown, but abo of Sltell Creek ami 
Haple Ornek further ■•a»t 

i. There are dry channels, iMit little above lheHtrfamii,cnoneot- 
in« tl>e Loup will) Shell Creek, and Shell Creek «itb the Maple, 
which are known as LoU Creek and Dry Creek. These lie in the 
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Mine «tit-Dorlli-«mftt din-otlcD, nntl arc civarly amilosoiis witli tlw 
loortrr roune of ihir Luiiji. whtrt* it foaoects tl8 vsriooe )>iaorlii>B. 
Ii Mi-cDi) uul Very itapixilmt-le ibat i\w i^bannel ucaliuni-J br Pto- 
tmtot Hicks as connection the South Loup willi Wood Rtvrr may 
be of Uie ettmv tori. 

X. Tbt> hub norih of this compound choonel, as it mtglit b^ 
Callfwl, ranalng parallel v. iih the PlutK'. arc of «)iTHlBr lipighl and 
ftructure to thauf Bouth of the Plaits, but tbr bills notilh of Ibe 
aanif channel arc morv than HW fpL<t Iow«r. and of difTerent slnir- 
turr. Both are capped n-ith yellow- loom of almoaC tb« enmc 
texture, but undeinpath the former haw a well dt^fltiMi arraturo 
of nonhem drift easL of llie meiidiau of Ctiluui)>iiii. vt'hil*' the 
latm have but a faint trac*' of it titixird nith dvvi> >>lrM(iRt-d ■aud. 
ThMB low^r bills, Diorenrer. an- Ims vrudts), and are ttvidetitU* an 
alluvian tfriract.' fonii<^ sintv Ihi- depmilion of the gldtr drift and 
tbv Lurm. This terrace is Bcveoty to ninety feet above the Plutte, 
can of Culumhus, and U luore sandy and lower further weirt. The 
■ocient north bank approaches Lbe present Platif afiuio. u^Rr 
I Jo^»elyn. 

4. CorrpBponilln^ in lerel to this high terrice, h an old channel 
tsroedng Saundem County along the valley of Sand Creek and In 
direct line with the upper roursi^ of the Maple. East of this l« on 
micm of higher land between it and the Platte, which has t>e*n 
recognized as an "ancient iBland." It may be added, abio, that 
lUs high terrace teems to be easily correlated Hilh a lermce of 
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brataige Hap af ■L^astsrn Nebrsska. 

Fdmilar Itdght and Mmctorv, found at seveial point* along tbe 
Missouri, wliich may Ije referrcJ either to the "Second Ulacial 
Epoch" or to the time of the second cluster of uiomioes of tliat 
epot-h. 

Tbe eabjoined map ojihibiU m«8t of the points menti-ined above, 
M weH aa sooie knowledge of the drainage, atid indfrectly of tbe 
topography of tbu surrounding region. 

Tbe«e facta point atrungly to the efficiency of tbe second infln- 

race mentioned by ProfeBsor Hieks. viz., "Pliocene channel Ml- 

ing," ABthe priDcipaland aufficient reaflon for the peculiar arranf^e- 

ment of the IjOnp channels, rather than a serondnry influence, 

Thi> has hern already pointed out by Profea*or Davi*. 1 lu- Loups 

did formerly Haw through to tht- Pintle, but at a time when it or 

• portion of it orcupied tbe north rlianoel already de»CTibed, and 

jwben it was Oowing on a te\tl seveuty-tWe to a hun<!a>d fi-ct 

[liigber, rebitirely, than at ptust>Dt. s'^mi-u-bat as it uow ooc-u|.>k-s 

channel north of Oruud Island, and probably not long ago 

ipied a ^.H^tiou of Pruiriu Creek. The supcrabuudtiut scdi- 

[meot, the ehlftiug of the Plutte to the south in obedieneo to Frrrel's 

iw, — putnitiiy reinforced by a tipping to the south, — and a deep- 

aing of its cliannel, which may hare been partly due to n nutting 

Ihrongh of a divide norlh of the "anrit'Ot i»lnnd " Into the lon-er 

channel of the BIkhorn, whtoh, again, iiiny have been accelerotrd 

' bjr the recent eastward tipping oF the region, are sutticient cauen 

10 explain Uie ohanftes of the Plalti*, L/iiiji, and associated Mrianis 

since the dixappearanee of the nniera which deposited the loess 

The cscc^onal course of tlie Flaile, however, from Kearney to 



Frem-int. wblrfa we conceive was Br^l taken aUiul that lime. i»- 
mains unexplaii!e<l. The cauoes which may be KurmuHnl are ili« 
following: 1. The |>ositioo ol a de[iref»ion Id the bilinui of the 
Pliocene or Pleistnrene lake, which may in some way liare been 
prmloced by unequal deptMltioti of ii» nediment. or the earlier un- 
M|u«l ero-lon or deposition of the mbjncent formations whose 
trtrike here is approximately north ea«t. 3. \ slight fold m the 
plains a little south of this course of the Platte. Of such no dls* 
tinct trace has yet been found. There is a slight ootictinal axfs 
crossing t)te BiR Blue nesr Milfurd. hut it is probably quite limited 
in extent. S. Thin counw mar |>erhap« he a survival of a lime 
n-ltfn thia region wtm tip[ii^ toward the north-eaat, faecau»eof tha 
burden of kv which then reeled upon Iowa. Miimvuota, andewtem 
Dukota This is but a conjecture, against which several objectiom 
arise, which it is oeedlees to express. 

In this coooection. it may he helpful to call attention to a 
similar bend in the Arkansas tu et>ntral KaDsas, and t» note that 
In each cnse tbe escepUonal direction ts upon more recent lieds 
near, and parallel to ibcir junction with, the upper Carlxioiferoas. 
Tfaia may be s straw whii^ would indicate that our flrsi aunain 
may have aome truth in it. 

Concerning the efficiency of abstraction to change Uues of super- 
ficial drainage, we may find con-tderable light fmm the Htudy of 
Ibis region. The remark of PVofefwor Davis, that this rmrvly oe- 
cun where formntions arc nenrly horiKonlnl. seems well supported. 
Such is tlie slope of tbe country, ond tbe pormlcy of the depasita, 
that the hradwaler« of the liig Blue ri*e a tittle below the level of 
tlie Plalle adjacent, and tlie trtlmlaTies of Salt Crvek rtw tvlow 
the level of (be Big Blue near by, so ihttt it is poesihle ihat water 
may leave the Platte belwe«n Kearney and ColumUun, pass into 
the Blue, be drawn off into Ball Crvvk, and return to the Platte 
throngb the Intier stream. And yel I know of iw dear case of 
change of channel by abstraction in th« whole te^on. The 
abundant i^nd. through the water flows untlergrouad, rendero an 
ofien channel unnecessary. In fact, it may he argiwr that abon- 
dant sand tendK to prevent the formatj^m of »uperfldal streams^ 
unlpM there l>r lirnl a velocity of fluw <<nfhrient to carry Ibe sand 
easily, which cannot occnr unlens Ibe flow iit coucentmted In some 
way. This is frequently note<l in Uh* sunken riverit of denerls. 
Powibly this may have had aoiuelhiug to do with Ibe exceptional 
cuune of the PIntte before considered. Uuops form an irnix>riaiil 
part of the divide between the Ptatte and the Little Bine pouth of 
Kearney. 

One word fitrther. regarding the comparative slopes of the Loup 
an.1 Ptatte, to which Profeasor Biuk« has called atiention. Do 
we not tlnd here examples of the law that dccU«iiy vanes in- 
vcritely at tbe quantity of water, as pointed out by Utlt>eri in hil 
masterly («per on " liond ticulpture." in his re[)ort on the Hem 
Mountains? Although tho Platte is much the more imports 
river, by the time it haa reached Kearney it is mucb reduced bf' 
ecaporaboni and abstraclion: then, bccan^e of it.4 shutting olT hs 
tributaries by its abundant sediment, a< before noticed, it ia so 
reduce<t (bat it i» oflci) itniBller than the Loup at ttkClr junction, 
evi^n sometimes cn'iMing to flow above (lie turface, as I have been 
informed, white tbe Loup Hows with a good current. On the 
other band, tbe Loup Is not so much expoeed to evafioralioii, and 
has numerous Iribulanes. which having more frequently out 
through the aand stratum, and on the lowersideofit* sloping boaJn, 
are more apt to be fe*! by springs than lose water by ttoeiaige. 

J. E. TODD. 
Tabor, Iowa, Fe». Hi 



Eatimatcs of Dittaoce. 

BBfln>ES tbe very InlerestinK inferences drawn by Mr. Boitwick 
from hie experluieat (SeiVwe, Feh. a«, [1. 118), one or two vlhem 
should be auggested, In tbe hope thai Ibey may lead lo soaie fur- 
ther hi vvbtlgfitl'n. 

1. Is not an elTect of fatigue shown in the eight or ten percent 
by which the average olwjrvcr's '■ tueau deviation" from his own 
''average" i? increat^ed when the laet tvn of bis thirty vatlmatea 
are CMni^iari^d with (he tlrvt ten ': Should not thin eitect be itri-a(' 
est, — perlmps both appearing earliest and increasing tuwt tnpidly 
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with tbe uiimber of obeervaiioiifi rnnde, — when the observer U 
(tuilB untrained; while gooal rkrevintttt menial Lraininj; In tliinga 
riHire or ieea aiuilo^fiiM to Ukhi- (t>9<Uil hy llie exp<TJiiii-nt mi^ht 
enaljle Ihi' ulMt-rver to iitilixp pn>miillf Iht* pMctice Wing Rnt in 
the exptrinivot it<M>ir, and k> oiiKhl fur a ttm« overbalance the 
effect uf fatiiitie? Thus, in the present caK. the deviuuon in- 
oteaeeti most with (he child A. L. B. and od« oilier perioii. and 
deoreafed uio«t wilh Ihe artist L. F, and one <jLht>r, >>ul iho duUi 
are loo few tn be mwe than su^geKtive, It would euvm that fur- 
ther c-xperitui-ute upi.>i) Ibe relultoo nt fatigue, and of the efTevlive 
liractice got during each experiment, to previnuH training;, etr,, 
mighi be r|Hite varied in direction noiJ have some Klucationfil In- 
lereat; tlic best training, eatfria paribita, heinfj; itri'tiunuibly that 
which bc^t onable^ (he trained to attliiEf- fre«h opportunities for 
iraininR of a kind somewhat new to him. 

3, Tho prohabl'^ error of an etttiuiatetl diataoce i«, of ooune, 
nooie function of the dixtaiioe and of other data; but trAaf fuuc- 
Lion tif the diHtanre. when the oilier data refnain, an far »» may 
be. r<ittNlnnt 'i M»y it nut It! riiii)iiini)ly taken ait lo^ne lnw [louer 
of th« iIIhIiiuci- wliotw UJipf'nvnl iiK-reaiMH clowly with (Iiy di»- 
taucei' In the present caie I he i alio of the two divtuni-es I tied in 
4.37 : 1: and llie average odservei*ii mean deviation in inches 
from the truth, and from hla own average esliinale. respectively, 
are 2.99 and 2 HH timei grenter for (he lone dUlanee than for the 
short; fo that the exp«i«nl here would nut lie for fmiii {. 

J. E. OUVER. 
ItbBe>,N.T.,U«r«b&. 



Work and its Relation to Gaseous Compression uid Ex- 
pansion. 

It is i|uit^ well known that the funduitienial. and perhaps the 
most tm|>orlant h)polhe&ia in theoretical nieteorolo^y in thin, tluit 
wMk iii done by air in exfiondinfr, and tliat lieat i» evolved wlten- 
ettT AJr iii compre«>wl. See *' Reci^nt AdvnnceA in MetoftroloRy," 
p, 41. Th*re is a mwt wriou4 fallacy in this theory, ho«r«ver. in 
that it ignores the resiatauce aRainxt which Ihe air expands, and 
conxiders ihat the mere diminution of lite distnnt^ of the mole- 
cuIm of a KM, without tbc direct exitenditure of external ener^ 
in cfaftOKiiut this dislaoce, can crol^-e hcau 

An illuEtrsiiou wilt serve to tnaku tbi" cleiir, Taho a cylinder 
onp squnre foot in area and two fei'l hi|;b with a pinion nl the top 
iind tlic air iK-neiilli it nt almo»phprlo [irewure. Plaeo wcighls, 
pound hy pound upon the piston, allnwini; all ihr bent derelopcd 
to e»cape inio theoubtideutr. Wlien wc have addudtf. ISO pounds, 
the air lietieftlh will be coiopte»*ed to two ntmosplieiva. Fs»ten 
the pi«(<w and iU load, ainl connect tbe cylinder with another 
faoldiug (>n4* cultic fm^t and txjntainingairat normal ptewure. An 
equilibriuat n-il) W i^uickly eHt.iUi:>b>^l and the preuaurv will U^ 
at 1.5 otnuaphere* in ea«b cylinder, Thv iKitentiiil energy re- 
mains the same ns iN^fore; o-j ivork tuw Iieen done and therefore 
there has been no change in temperature, except a tlight chilling 
and beating duo to tbe rusb of the air from one into the other. 

Return to the cylinder with ihe air compreaaed totn'oatmos- 
p1ifre8 and bavlag Ibe itanie tern pemture a» lliu outside air. Take 
off the weigLl from the piflon pound by pound, and Ibe air will 
gmdtml y expand, oiiit in duin<; m> will lifL a weight, (heri'by 
doing work wh'ch c(wls the air very greatly, about RO' F. if the 
inuiai tcn)|)erature wns 60^. Instead of taking ofT tho weight 
pound by ponnd, however, suppose the whale 2.160 pounds had 
been ivniovt^l inxtanlly. The .inly reAi'*t«m>- wbirh kept Ibe nir 
contpr^Mseil bun beeo entirely reniOTed, and il in very evident Lhtit 
tbe air would expend without doing any work, if we consider Lhnt 
the piston moves back slowly ; ur, to other words, if we neglect the 
rosistwncy of the air to tite rapid motion of tbe pi«lon, and hence 
there would he only a very flight cliHling. owint; to the work of im- 
[Mrtm^ a ci-rluiu vutocity to tht particles ru^hinK out. Ttte »ame 
ntiiilt would buvo U.-en alutined ff we had futttcued tho pivton sod 
i(ii hMd, and then liad turned a ktop-<XH-k, allowhig th9 air to es- 
cape into the atmoepltere withuul making a uobie. 

I am well aware that the ordinary interiiretatiun of this illus- 
ion is very difTerent; for examjile, Tyndall, in hia "Heal as a 
[ode of motion," p. 64, in a somewhat similv di^cu^iou, says: 



"The gas, in lhi« experiment, executes work. In expanding it 
has to orerconie the downwarvt pres'vure ot tbe almmphere, which 
au)Ounl« to lA pounds on erery square inch, and also ibe weisht 
un the pittton itself. It is jast the same as wliat it would accom- 
plish if tbe air in the upper p«rl of the cylfuder were entirely 
abolished, and the piston had a weight of 4,330 pounds." I do not 
see that thi» clmn^cs the aspect of the ca<^e at all. Suppose that 
tlK> air were cuuipire»i«ed to two atmoaphcrea beneath the piston, 
anJ that tliat wsh loudeil wilh 1,340 pounda, while a perfect vac- 
uum existed in the upper psri of the cylinder, mppora that we 
suddenly remnve S, ISO pounds from the piston. Th(> pisloa, still 
having a loud of S.lBOpoonds^ would fly to the top of tbe cylinder. 
How mueh work ha« the air done in expanding from two atntoa- 
phercs loone? None at all. It looks very much a^ (bough tbe 
comptewed air must hare lifted tliat wei^iit, but a Htlle refle<-tiou 
will jihuw that thi* lu not (he case. The Imtt way to Understand it. 
Iierlia^is, would Im to think of the weight after it reached within 
,001 of an inch of the top nf Ihe cylinder. Here i^ a weight of '3, lAO 
pounils with the air under it at ulrowplieric pressure; inonesente 
the air sustains the weigid, tut if the air at aimosplmic preware 
sustains tbe weight at this [wint (the top of the cylinder), then the 
air at the same pn-!<Hur(! would have sii^taitH-d it at the middle nf 
the cylinder. In other words, it we bad allowed the comprcesed 
air to escape when the pisiun was at the centre of the cylinder, 
still with its load of 3.1Q0 pounds and with a perfect vacuum 
nhoTe, (here would have been on equtlihrium, and we could have 
pushed the weight up and down, allowing It to stand at any p'dnt 
so long an tlie outstile nir had a communicatioji with tlie lower 
side of the piston. Doe* not all thi^t show that the compressed 
air, considered by it<ieir. did not support any part of Ihe weight at 
tbe middle of the cylinJer, bat was free to expand without lifting 
Huy weight or doing any work? 

We are strictly taught thut the old idea. " nature abhors a 
vacuum," ia not at til tenable; but if we lay 8>ide strict analysis 
for a moment and resort to this view, I think it will make the 
situation plainer to m. To all JntoDts and purposes, when our 
piflon loaded with S.IttO. pounds had a perfect rncnum abore ft, 
we may say thnt it was sustained by that vacuum, or, at lessi, that 
the corapreftsed air bad uoi Inm; to do in supporting it or in moving 
it to the lop i-if tlie vacuuin. This seems to be quite an intricate 
prohlfni, but a little relleclion will show thiiL the pii^ton loaded to 
3,l$il pounds, and hating a perfect vacuum sUite il. with Mir 
having free access to its under side, i^ in precisely Ibe conditiou 
II wculd be in if both end* of the cylinder were opeu to the air 
and tho pbiton wiihitut weight were located at any |xHnt in ttie 
cylinder. In ibi^ ea^w the piston may he pushed up and duwo 
without meeting any resistance except that to ibc flow of tfao 
air. 

Cont>tder now Ihe question of healed air rising in the atmos- 
phfie. We may simplify the problem slightly by taking a lial- 
I000. having an infinitely flexible envelope and without weight. 
Empty Ihe txiiUoon and tiL> the neck -a thut no air can ent<-r. It 
would require a pull of 15 pound» to tho #(|uare inch to iitf|iaralc 
the fides of the balloon, owing to tbe prOisure of the air. Incredi- 
ble as it may lerin, this is the force which theoretical meteorology 
has introduced into every discnasion of the dynamical heating and 
cooling of tbe sir, arHl of the cooling a«d heating of maMei of air 
ns they ascend or descend in the niinosphere, — a force which it is 
no eXBggerdliou to suy U st lea>t ^,000 times as great as that 
really exerted or developed. InQste tbe balloon one-third full 
with hydrogen s^xf. The work required to do this is that needed 
todiapincea rolumcof itire>iunl to the volume of ga^ whtrb enters 
the balloon, or it would be that of lifting n weight equal to 1.3 
uun<^e::i per cubic foot IinK the height of (be ballooD. It will 
probably t.f H:iid that the oul<iide air helps in this iuOaliOD, BOt) t , 
grant that for »r|tutiient'»i sake. ' 

Let the nei'k ot the iMlloon reiimii) ojm'U to the (lul.'ide uir, and 
BUppo«e that the gas ran ju«t lilt a weight altaclted to the balloon. 
The balloon will rise in the airao»;ihere to a (loinl where tlir* 
prei^ure is 10", or until Ibe gas has expanded to (ill tbe whole 
envelope. Since the work of the haltooo is opeu to (he air. Lh»J 
prvEuute iofcide will continue exactly the fuirae as that outside. A.) 
little teHectiun will show, however, that the conditions would 
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praciwwljr tl>c «nit* wlirtbrr the neck woh opened or cloeed. Th« 
1I7 wrtrk tlici gax would do ia rxpaiidiitf; would he that which it 
in inllating th^ Imlloon, or il would siinplr diaitlikcr it volume 
:B eaianl lo the enlnrffed rnhinif of the bnllcwn. It is fiuy (o 
ihiH work would he shmnt t nil ppreci Able. 
Il nay Wl|t to clearnt>»i if we consider two InUoooa siupended 
bv •□ (^r»nt-:<4 to|<« p«*fciDe over a pvltef fiiluat4>d at the extretne 
hi lu whk'h the hallooD rtan, Tbu rope ha* do weijtbt, and 
F i-t no ([k-tioo nt the pulley. One uf the balloono is at (be 
f«rlh'fi surface, and Uk othc^r at tlw liit;li(!st poiut. T)ii> i>y«t4-ai 
Is in 4't|uiU!inuia, and it would lequiro hut the rlighiost weight al 
[lite topm>t l-inlloon or n diniinnlion of weight In the hallooa at 
■J«««-l lo diftlurb the equiiihrium and cADW the balloona lo 
placH. It is very ertdeDt that Ihrongboui this motion th« 
•iwlaitu both biiUooo*, and the work of expftiuion In onehal- 
or tlie work done h; the air in ooinpr«BBing Ibe gaa in the 
other isillouti wuulil be ahuofl inappreciable. 

tntte»d ol ii«lng bydroffen in our btillooRa we may iwe heated 
atf and tl>e results of the iinalvm would Iw i-xadly the tame. 
Lastly, we ma*- diapenw with our ent^lope. and •.imply coiwWer 
the hfUted air ati risini; in (he alinoephrtv. As we have ju*t9'H-n, 
Ibtfl air would do very little work, nud the coosvqueDt cooling 
wouM be viTy i^ll^lit; th« Lonretse would aUo l>e true, that tbe 
work of diminifhiiig the diatancc between tlie molecules of thegaa 
would lie fery Might, ami the hootlnK alwoi>t Inapprcclahle so far 
■1 the cutDpn-Btdon was conoemed. 

The application of these views, if they aball be sustaiDeil, 10 
nearly all theories in met«orolot(y i.-i very ohvioua. Il haa been 
only after the ummI rHrefiil !>l<idy nuU :inal;iib of alt tlie tioestioos 
Inrolred. and a taking up und cxplninini{ all the appKient conlra- 
dictionti lietwet'o the older viewti and lh<^w, Ibat I haw felt jiiKli- 
ficd lo preH'titinK tbem w much in detail. I bespeak for them a 
iDCH seorching ezuiuinatton and criticism, boplng that llwreby the 
whole truth may be eiiabUsbed. H. A. Hinm. 

Kveaz 

Pyrita Inctaatations of the Cretaceous Pormatloas of Middle- 
sex County, N J 

0*ac would •carocly expect to find beaQtlfnl minemlogical 
«pe<noivn« in m> uninviting a jibice a* a clay pit. The M|ieciinen« 
of pyrile incnisltng woimI mid bark, tlmt may he founil in roost of 
the clay pits of Middlewx Ownly. N.J., are very Iwaiitiful, 
whether viewed antbeticaily or a« cabinet specimene. The in- 
cru^taUotia na found near Ford's Corners occur in the black and 
<1«rk-co1on>ti clayn which utnially overlie the lighter and U-iter 
clays. Thb dark Htratum of clay contains mmoy rotnains of leoves, 
twigs, atid bark, which have been partially chansed into brown 
coal. Occasionally whole Lmnka nre found which >ield wood 
which nuty bo wrought into a variety of ornamental objects 
which are capable of taking a good polish As waters containing 
sulphates of iron come in contact with this carhooaoeouH matter 
the carltoo unites with the oxygen of thi^ nnlpliates uud tiulpbide 
of iron t» left in lt« plAce. In »iii»e Hjieoiaioiis tba pyrite is found 
cnTering the Carlson, while in othen« Ibe carboD has been com- 
pletely replaced by pyrtte; at tbe same time tbe form of tbe wood 
ia perfectly retained. 

Specimens luivinR tbe form of twigs not thicker than a lead 
pcnoU. and having a fluo crystalline surface, are uccaaionally 
found. Tbrai) make very pretty fareaBt-pina when Finftahly 
mounted. Some specimens look as though the material of which 
ibey were formed had been poured out nhitgt hot, and bad spread 
on cooling mtu;h an hot lead <Um/« when poured out on a flat plale. 
Many specimen* occur in tbe shnpe of IwlU a*- larRe ns hen's eggs. 
Tliew) are made up of concentric layer* of scale- like crystals 
formed about a nucleus at the centre. As these are expiMvd to 
tbe tvvather they scale oil ttradiially, suuietlmes reiuaiuiug bright 
until the balls di»appe4r completely, while at other ijmea ihey 
turu dark immediately. 

Tbe pyrite Meathers wry quickly when lefl exposed to the ac- 
Uoo of the ail. nod the clay waters. If, however, the specineos 
are collected and washed as soon as they are removed from tlieir 
native beds, they wUl remain bright indeHnitely. 



Specimens are occasionally found weighing fo4itor tlv« poutwte. 
When the pyrite is exposed to the weather in contact with sand or 
gravel, as llie imn la changed to the ferric mld^ it cemt^t* annd 
and gravel together »n that very often the rvHulting conghmiorate 
retain* the form of thv original Inmp of wood. Your riny-piiter 
does not look with a favorable eye on the " sulphur bills," u 
calls them, for clay oontainlni; much sulphide of iron is wortt 
for brick-makinK- 

or late years large amounts of clay conliltdog iroa have 
useO for making the so called muUted bricks. 

D. T, MaMKAU, 



AMOKQ THE PtJBLtSHERS. 

Thb American girl is nMiilow to sraap a chance. Some lime 
ago The Jjaditi Hone Joumai organized a free education system 
lor girls, and the niagasine is ikiw criiicaling some forty odd giria 
at Vasaar and Wcllesley College*, and at the Boston Conserva 
of Music, all Ibe pipen«e<t of the ^irls l^'ing paid hy the Journal. 

— The March number of Sii/'ff/toutf contains an article on "Ort- 
tinjt tbe Tetfth — FJn-l m»d Second," hy the medical editor. Dr. I*. 
U. Vale, which oorret:ti> oertaiu mi*appn^heiuitutut as tti tbe tewthin|[„ 
proce^ nnd tbe troubles which ar« popularly nupiK>«ed to aococB* 
pany it. Similarly helpful roedical artK-W are "The Care 
Delicate Children." by Dr. II. D. CbspJn. and -*Cut« and 
Sctatoltes," by Dr. H. Power. An alleged •* sure cure" for diph- 
theria Is also diMti>.<«ed by a fwmpeimi writer. Of mortt gentTitl 
intereM, perhaps, h a irurloUH article nn ** Wbnt Shall be Done 
with Uim ? " — an account of a completely unmanageable though 
not at all ricioiH boy, which Is sure to give rise to eonsidemble 
diHcuMion. 

— We have received a copy of the American edition ol " Long- 
mans's New School Alias," the joint work of Oeor^ 0. Chishoira 
of llto Royal OeORiftphloal Sodely and C. II. Leele of the Ameri- 
can tieoRTaphical Society. It coDtaios tbiny-dght double-page 
mspo; but in many cases what is numbcivd as a siugic map is 
really a coUeetion of two or three maps. Tbe introductory maps 
illufttrale the various physical and aaironamical phmomemt of the 
globe, the climates and vegetation of different regions and the 
diiitribution of races and religions, while the remainder of tba 
lMH)k is mainly devoted to political geography. TItem ara, how- 
ever, wveral special maps illu*tratinK the dimate, geology, and 
indmlry of the United i^tet and Canada, and ooe showing tba 
several aajuisttbnis of temtory by tbe United States. Most of 
the maps are so eolorL<d as to show tbe elevation of the different 
sections of land above tho level of the sea; which mom to lu to 
be making too much of a very small matter. The seleoUoa of 
ma|M U very judicious, and the United Slates does not appear 
with such overweening importance as It does in most American 
atlases; Ihoogb it receives as much attentioo as tbe British Eoiitire, 
and mu<--h roore tliau any other psrt of the world. Tbe number 
of townx indicated on uiiMt of Ihe m»|M i* pmall; and though a 
school atla« ought not to be overbunioned wilh town tMm<;s. the 
present work would have been better if it had contained more of 
them. The mape are well eaKr«f«d on excellent paper, and as a 
general atlas of tbe world fur school use, tbe book is meritorious. 
It is publi>>hed by Longmans, Oreen, A Co. ol New York, al ooa 
dollar and n half. 

— Professor David Starr Jordan make* the inspirinx influence 
of a great teacher uf vcience slrnngly felt in the account of 
" Agaseit nb Peniki-se," with which be is to open the April Popn- 
tar Science Momthlg. The article contains many of AgavU'a own 
w<ird:>. which reveal the mssterV ppitll better than pages of de- 
scription. An 8'iiheuiic account uf what treatment tbe Catholic 
Church actually gave to Oalileu and bis discoveries and writinga 
will be given by Dr. Andrew 0. While in one of his Warfare at 
Science papeni, Atlempls have lieen made Iv di»prive ur esplnin 
away much of tbie eocledaBiical pefaecuti<Hi. but Dr. White's 
statements are fortlfled by copious ollaUoas from sulhom of un- 
questioned orthoiloxy. Tbe same article telk jttst how far into 
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the [>i'<;><>Dt cmiurv tli? CathoHe Ohorch held to the imtion that 
the earth iIupm uot ui'jvc, iui*J shows Ibat cvrtaJQ Protestant sect* 
di^plaTt^ tuucb le«8 wis'loni l>y cLinKiuK lo tl>e anti(|uiUcd ild uitioQ 
even looKtr. •' ftapiO Truunil " i« iht subji'ct or the bixtii o( Car- 
roll I>. Wright's Lessons rrom tbti Ceusus. It oviilKius much in- 
CoTRUiiion concerninK operatiug expcDHca, ri'lativp erunotuy of 
motire pnweni, grnwth n( mtleagp. etc. An toleKeling atody of 
" Inrolunisry Moi'empnb)," Ity Proffaoor Jo^ph JadLrow. will 
appear. ExperiuH-nts bare been made in the (iHycholnKirnl Inli 
iOratorj- of tbp ITniTorsUj' of Wisconsin whli-h show ibp r«ality 
I Sind nitlure of the motions on which -' tnuKct^-rPAdlng " dcp^ntlH. 
Profenour JaiilTow*ii article u UIU8tiat«<l with Iraciaga of ituch 
tDOvvinriitn. and with a figure of the simple a|>|>aratUB employed 
in takini; them. "Th* flreat t^rlhquake of Port Royal." which 
took plnc)> in 1092, will be <le«cril)«d by Colonel A. B. Elliti. Thiti 
acoouDt corrects c^TlAin crwrnfouu nottoni* of ihf o(x-iiricnr? that 
ha« lonK prerailed, and ehows that lUv aiTangi^rnonl of Ihr pres- 
ent town invites a repelitlon of the cataslropbc. The atliL-le is 
villustjaied. Tlic ta^t of the arlicle^ on mufinil Instruments in 
be series on the Dcr^lopmeot of AmeticanlndutiliicB will be pub 
liRhed in the April number. It is by DaufH ^pillane. ami traces 
the evolulion nf tlw manufadure of "Orchwiral Muaiunl hiBtru- 
Kenls" III Aniprira. The artirlp is fully illu)4rut<.-d. 

— Charles 8cTibnurV Sons will publish at once Edward Whytu- 
per*s long-expected book, "Travth Amongst tU- Great Andex of 



tb« Equator," which was ntianuriccd Ia»t full, but wbioti lh«y were 
unable lo Issue al thnt limv, They havt- in pre^ u new •■ Hand- ^ 
book ol Oiaat Arc-bu-ulogy" (ptofubCly illustrated), dealing withfl 
rasFS. broon>e. gems, iiutnltng, pcul|>turp, and arnbitecture. by A. ™ 
S. Murray, keeiier of Oreuk and Roman nntitiniiiPK, Biili»h HIu- 
seom. After a long delay Baedektir's •■ Cppir Egypt " lia« at last 
been pnhliHhed in English, and Is tm[iortod by ChArlm Scribnpr*8 
Sane, It will be welcomed by aH interestixl tn tbut subject, 
whether tmvcllers or students. 

— Houf^hton, Miiniti, & Co. hare piiMiiditHi a iMiok h/ the 1.1 
o«opht§t. Mr. A P. Sinnptt, on "TIk- Ititimiali- of Mt^mertsm.*^ 
Mr. Sinnelt in thv uu[h<.ir of " EKOleric Riiddhism" and oti 
workit on theo'W>pliy, and in the [>n.*«et>t volume he pmfefses 
account for thv phenomena of meameri^m, or bypuotiHm. on the 
priiiei[de« of (to-called oocullisin. Ue begins by rebukinx tbe 
phyKk-tans and other sclentitic men for their refusal until very 
latvly to Eludy the phenomeoa in question or even to ailmlt ibeir 
existence; and it must be adaiitie<i tliat the rebuke Is well de- 
served. The ibccrieo lie advances to explain ihi? phenomena are, 
however, of a very tinvctentiflc character. He atwerttt tbe exis- 
tence of a iiiaKuetIo iluid and also of a third principle in the na- 
ture of muu. Intcrmi'diutc between tbe soul and the body, which 
he calls the ''astral" principle-, and it U by theae imaginarj 
agencies that he attempla to occoant for mesmerism, He tells ti* 
that there U on aatral body, which " Is qaite vliiible when dslacbed 
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w|]| rfik) I1n{ nr «luit I Fiavu ror szoIuidkb F. II 
ROW'S, Liiki. Ciij. FloHd.. 

riniilird spcEiincni of all caluri ftl VermoMi laarbte (or 
Tint lo^Uh or crytult. Mill be Kiv«fi only lot valuaUc 



sprcimeui becauw of ihc cot 

PRRRY, Stale CkologlM, Kuiiaad,' Vi. 



pcilithi^. GBO. W. 



For cxdiBDiia.— Thraa oopln nf " Amaricaa 8nc« 
P«MM BeoriocoD Sufldajr L«fMbU*n,'' iBgi, fe.jo.iirw 
and UBined, lor ''The SxUiaib,** b* KaTmoo Kincibtlry, 
■ t**! "Tbe SatrlMIh." hy A. A Kdpi. r8«>j " Htilory 
of tlic iKiilluiiiin >i( ihe .^bbalh Diy, lii tTm eed 
AbuMa," bv W. I.. Fisher. \%Vt\ " Hunwcout Ptiaaa of 
thr I^w, ' liy living Krowne; arolbw w»rlt« aDiMinilBC 
to vilu! of booki eichanjtd. oti Ihc quoiion of ge» ef i^ 
niruul kiililxkin in reference toreli^on.pereotul libCRT> 
etc. \i ptcfencd, I wUI icll "Anuricaa Stale Papers 
and boy ether Uwk> on the lotjeci. WILLIAM M>- 
DlSONBl^Kt:i,V,Chic«xD, 111. 



Wanted, !• eseluner for ihe roHovioa "^'^ *)i]r 
tUndatd voekt on Sut^ry aad oei l>i.es>ea of CbwlTen: 
Wilton*! "Anierican Umtinologf ,'' j *ol»,; Couca' "Btr^ 
of ihi Sixihirai" anil "Bird* of the Colotada Valley." 
7 villi.: Mie^r* " UutiJ and G«b« Bird* «f New Gu- 

:»inIr"'SaniiieU' " (fur Nuithem bikI Ratlera Bird*/' alt 
ihp kepetti nn the Bird* of Ibe Pwaac K. H. S«my, 
>>Liuiid in t i-iili., nnrucco; and a complete Ml of the 
Kepent ol the ArkMUW Gc«4eaie*l Snretw. PUasc crre 
cctitiona and date* \a ctirrci«n£nj{. R. E LLSWOKTH 
CALL, Hiah School. Da Hmm*. Iowa. 



SiieKtr, il volt., tmbound. 
Lreimrton, Ky. 



C. T. ^IcCLINTbCK. 



To eachani;* Wright** " Ice Aac i> N«rth Amrrica " 
lid Lr Cantr t "Ektncnli of Gcotatr" fCvpTrubt i8|j> 
(or "DarwiniiBi," by A R. Wallace." Omin ol Speciea." 
Ipy iJunrin. "L^ptcfol ol Man." hr iSinein. Haa'i 
Mace to Nature," Huelcf , "M^i- ■ . '■"'<■ 'I'lia [a Am- 
malik'* by Romaaet, "I'rc-AdanM '. >chcIL No 

book* wasted esrap* latcM edii' - 'tt ia good 

fdndiiion. C. & Btcnm, Jr.. '• .iiiuciUit Univenily. 
Na*livilie.Teiin. 



For Sale or Eachaoge lor bcMka a coeapMc peivete 
(heaical leboratoey (Hiifii. lodudee larxa Becker b«l*i 
anee Ceoog le i-MMe ). ptalittM) dbbet aad cnKJUa, 
agaW BWtote, glan-hjciwlag apnaraiitt. eli- fi>i »^ tn 
imit ortibotc. AleOOOMplcle hie oCSfV/fwds'i/nmai', 
lUe-iStj tAe-ft boundhSmidiMMilo Rtp^n*. t)5ftlS); 
v. S. CoMt SMnty, )8u-<*^- F'ull pailksUt* ta »- 
quiren. F. GAROTNER, JR., Paailrei.CeBB. 
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SCIENCE. 
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>tn itie physical body to those who arc gifted in soy high degree 
tilh Hftin>o>ant Tisinn," and Htat " the sftral plane a ffordB direct 
iniuuiufl iK-twtN^ii tho coiwcioiMriMi) of tlio operator and tUe 
Ihjerl tvlirn Ihe L»o nn- hioiiRhl inCo tme magnetic harmony/* 
blacxplanalmn, as our iwl4>r>> will Mt. U no (>x|)]aaation ai All; 
yet it i» no* a whit Wi>r*p than tti** tlwiory ot ■• iiiulliple iierson:)!- 
itj" "^hich is advocatH hy many Fiench anil Of rnian hypiKittNL* 
Id our opinion tl>e ph«nuiii«na in (|Uf>w(ioii arw far loo intricate lo 
b« accouut«d foi by any piin«riples now kno«'n to tu, and «« b^ 
li«T« that much uvn imc^ticntion aail far deeper tbinkirtK are 
AMMtary brfvre ihv iiuo explniiatloo can be givvn. 

Thn fnaarll PuhlMhing Comparty announce the "Record of 
Srientifio Progress for thp year 1801,** exhibitini: the mnet impor- 
tnnt diswivfries and improvements In all tlif brancli«* ol enptneer- 
ing, architecture atul building, mining and mctaliurgy, the mo- 
rhan)cari«, iiidu^liial ttvhiiolojty, and tbe QSL-rul artd, photo^a- 



phy, chemistry, medldtw aiw) nurgerj. printing, lh« gvo^talloo. 
mi-flsureoient. tranamifl^ion. and applicaltAn of eWcttielly, the 
t^lffrmph and lelppliow, nwieorolotty anrl HMonAuty, aaUfloouiy, 
ctr. The editor U Pn>ff»i»«ir Rotx-rt (irimaban . 

— M. Camille FI^Qimnrton, the aiilhor of " Uraiiie.*'ia too veil 
Imonn to need iD'ira than Ihe announcement of a new voluoi0 
from hia pcu (o attract rcadet*. lit* ne^v flory, " l.umeu." an* 
itounc«d by the Caswll Publttbing ComtMoy. ii very much io tbe 
manu«r of " Untaie," a fcicntiOc romance. " it h a ileliitbtfnl 
tblog in these proeaic days," eaye a well-kaown critic, " U) get 
away tmm the novels of renlhni and Btrike <xit lOln domethlni; of 
an entirrly different order thai lifts one into the cinuda — the jmn 
IB uninlentinnal -~ and lakes him away from tlie Fflrth. It ii jtul 
Ihlh tliAt M. Klnmmnrion doc« and it i<i a r««t to IIh* weary brain 
to r«a<I hi4 grac^^fiil aiorlra." Mm Serrano, wbo tranalale t 
" Uranie,'' baa translates] Ihls vnluine. 



PROPRIETARY, 



\ai/s/m 



s 



A wonderful remedy, of the 
highest value in mental and 
nervous exhaustion. 

Overworked men and women, 
the nervous, weak and debilitat- 
ed, will find in the Acid Phos- 
phate a most agreeable, grate- 
ful and harmless stimulant, giv- 
ing renewed strength and vigor 

the entire system. 

Dr. Sdwin P. Vose, Portland. Uv., nyat 
"I bave oaed it in my own case wh«n fuller- 
ing tram n«rTouaexfaau*tioa, «rtth|;ratifyiiig 
randta. 1 bavd pr«»cribcd it for many of 
tka vartouB forms of nervooa debility, and ifi 
liai Barer (ailed to do good.*' 

Deaeriptivfl pamphlet free. 

fl«inr«rd ChemiaJ Warlu, Prtmtecs, R. I. 

Bewate of Substitutes and Imitations. 

rCAClTlON.-Be aare Ike wor4 '* Hora- 
fiar4*a" l* on the label. All olhera «r« 
apNrtaua. Nerer asl4 In bnlk. 



PROPRIETARY. 



Sleeplessness. Impaired Vitality, 

Ner\ous Exhaus 
tion and Debility 
are the causes of 
acutediseasesthat 
destroy life. Take 

CROSBY'S 

Vitalized Phosphites 

and prevent Debility and Ner- 
vous Proi^tration Pamphlet 
free. Sold by leading Druggists 
Sent by mail ($0 from 56 West 
25th Street. New York. 



ATold •nbatKuto*. 
aaae Rfaulno vltbout 
IhU itin^AtiiK pt1iit#<l 
on ittt Ubnl tW 



PENS AND PATENTS. 



ESTERBROOK'S 
STEEL PENS. 

01 SUPERIOR AUD STAADASD QOALITt 
Uftdmg Nos.: 048, 14, 130, 135. 239. 333 

For Hatr bf/ nil J4tnf lonrra. 

THE UIEIIRODK ITHL ^El ««.. 

Wurkii OuBilrn. N.J. -JS JciliB -•it., •few V»rh. 



SCIENCE 

ADVERTISING RATES. 

E«iib|i»bed January, laen. 

INSIDE PAGES. 
Per tloc, acate meaaure, 14 llaca 10 aa lach. Ijt. 
" columa. '* 140 llirn. • ^«.a» 

" pace, thiec coluniDB, 41Q lioci. )o,o» 

LAST OUTSIDE PAGE 

AND PAGESTACING READING 

MATTER. 

Par line, a(atc neaaure, 14 lioea to an Inch, lae. 

" column, ifollnca, - (aj.aa 

" pa|«, Itirca columaa, 4*0 tln««, 6a.a» 

FIRST OUTSIDE TITLE-PAGE 

Doublc-coluoiD tpinc* ai lop nait Cooi*Dta. ^jo.oa 
Triple. cctumn ipikcc. below Coaicata. • 9a.«a 



SCALE OF DISCOUNTS. 

■ aparccat. on ^tlmce, 1 inftatb.«rODafnounl$M»» 

» •• "II " i joa 

»5 " "ie ■* 6 ■ 4M 

j^ " " j» 13 Boa 

ao pa> cant, advanca (at prafarrad poaltlona. 

NotbtDK Inairted for icae thaaSt.ooa tima. 

Rcadinc Mailer Netlc«B. ondci thai caplloa, 
yac. ■ count line, act in nonpatcll. 

Copy ahould b* in oflica not iai«r titaa Wvdaao- 

day of Ihi w««k of l*»ua. 

Henry F. Tajrior, 

47 Lafayette Place, New Vorh. 



PATENTS 

VornnmiTORS M-pat^BOOlI FRER Addraaa 
ir,T.ntafarald.At(oni«rat L«w.WaiihU)«tMi, O.C 



7HI tHlfiPt!.T 1ND flbST 



. 67 PARK PLACE. NEW YORK 



DO YOU INTEND TO BUILD ? 



<IM^ 



^^^ 



Itjon latand to bnHd. U vlU iMaDUatakenat toMud fnt*'AKNNlliI,KLOW-roiiT 
aOV8BSt**B(nrartaaaadln tbrce Toltimca. In tanin fcm vlli Bail |w>rat>i>>-tirF iM-va. 
Roor pJaa*. deacripUoaa. and MtlmalvM i<t ru» f.-r lOA laXvnil, no«* d^itlcn* lor 
boaaea. Tbej alao |tl*e pnc<n lor rAmtH^lc Workliu Pium, llrull*. iwvd Kiwt^lBcktiuna. 
wbkli enable yoa ta baOdirtlhaiii d^lara, Malaiakca »r quarrvlM vitb joar band- 
•r. aaa whlck aay •»• can iiMdt^miaiKl. Vol. I. nonikiit* <C i-»|iyi .vhlPd 4««lna o( 
hMiao«,n)BU«El>«(wMn18Cnwid SIWM V.>I. II r<>otiuD> AA r<s>THghl«l Aoatcna, nm M 
rXOa. Vcl. tJl. ooBtalaa U oupjrt«liied doalcB*. tXKO U> fBOOO. PiV*. by maU. 91,00 
rNfli, or 13. 00 for iha> o«>i. 

"('OI.ONI.iI. HOl'ftRH." a TolDmc ahowlac Peia|>««U«*a and Ploar Haoa ot 
bouimi arran^pd in tbf InliultaliJn atyW o( ttiw rotoalsl At«Ut«Olat«, ond baTlnf all niodora 
anaoic^aifnitafor coBirDM. Prlct. i'i.OO. 

"PICrrVHHJKkl'K norSEiH for POaESr and tStOBB^i-Tbla atiow 
Pan|w«UT«a and Floor Plaai of n«w d<^«tinia (or Emmater Coltafta, -olileh ant ronuatla 
aaaMDlaat. and eboap. Trli^ 1 1 .00) b; malt. 

H, D. C. HODGES, 874 Broadway, New York 



<54 



DRY OOOIKS. ETC. 



SUMMER SILKS. 

SEAL INDIA PONGEES. CORAHS. 

'Strtpf and Check India Silk Shirtings, 

isrn- (olvrins* and Mirlr*. 



55toai\vaii c^Gf \%f? 6t. 



NEW TORH. 



Save Money 



BV rrBCRASIKO 



Dry and Taney Goods 

TaftOUOH 

OCH & CO.'S 

Ulastrated PasbioD Catalogne. 

" XocJi ft Co. '8 rauiociin 1* MbvnwIioM awMnltj. 
It UlKatralH Mid dasciitica ereritliliiK waeftll •■ 
wall H 9n>niB9DUl for tb« wnar <n oltb*F TWiDit or 
cid ktid for (.be farnlmlilna nml bMuitlrjrinK uf a 
bome, >Dd thuir voodi ■» tbc ah«ap««il wlihout v*er 

wurriarlngqiialltj' to |ittc<i."— Hc«LiU.ti. 

Spring and Suniiu«r Erlitioii rcAdr March 
10, 1Ft92, niul will b^ mnilp*] fm UDOIl ftP' 
ptioatiOD t'-' nnyonv rDudimr out of towo. 

H. C. F. KOCH & CO., 

West 125th St., %'i.^-v?.:.* 

NEW YORK. 

Jk trritinp pleam m*till«» Ihia ma§iuimt. 




The Fifth Aveone Linen Store, 



log 

must uonipli-lt Id Amprtc*. We de*! wltb muiBlftA- 
tQiAm iiblf, jiliit kp«fi Dotklog bal pamlliMa, Qui 
pAirum c&o alwaja n\j upon <«tUdBtb*bMtiDAltM 
of Tab In Lluvii, Na|>kln«, Tovnla. llM>d1i)>r«bl*f«. 
•tu., »t tL« it.ty IowpM price. A floe a/J JiJira 
Initial IlBD(thnr«til<>t, li> ho«b U<]l«>«* aad bipd'* 
■twa^u^ODdrica. Eitrs Ianc bMBittUoli«d Huck 
TowwIl $8,00 d«Mii. BmmT beM>ttl«)i<<(I Iibiv 
fbeet*. SK.00 a pair. PlUow Caaaa to matcli at SI.U 
K oajr. We «!«&;■ bavo Ebi> tau«t aovvlllMlBliaffti 
•Mle d'CAratlooM. A Tlctt Id oar •i»r« ilooa u"t 
Inonr ao; obltKkEloa (o buj. 



SCIENCE. 



FINANCIAL. 
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LIFE INSURANCE. 



#ff» method of ProlecUng Property 
from Lightning. 

The Lightning Dispeller. 

Price, $20 to S30.— According to si2t. 

Tfae Pat«nt Lightning Dispeller ih a conduc- 
tor iif«cially ()08i|!-n«d todiaAipAtu the eui^rKT 
of a liKhtning diiicharBi',— to pr«v«Dl iU 
(toiDtr barm.— placing something in its path 
u|Mn which it* cnpacily for causing daniAge 
mav Im expvndml. 

No recoraod ca»v of ltghtninj< atroko ban 
yet bmn cited against the princintc ol tbc 
Di»|ieller. So far aa kuown, tlia disaipation 
of a coadutTtor has invariably protected undttr 
the cosditionfi c<niplcived. 

Con-««ponileni>.- M>lii'it«d. 

AGENTS WANTED. 



WM. S. KINSEY & CO., 

Kear 36th St. 386 Fifth Avennc. 



Tbe American Lightniog Prolectioo Compaoj 

United Bank Building, Sioux Cily, Iowa. 



1 ALUIM /I FOR NON-RESIDENTS. 

TAYLOR & GUNSTON 

Tahe full chatff orptopcrtjr Tor thr 

EASTERN INVESTOR. 

city. Town, and Suburban Lota. 

GBTden. Pmit, Hop and Tliobcr Land*. 

tO*!o Gaarantted on ail InTeslni^Bts. 

Houaeafoiaale on tbc inatalmcnt plan, by which 
the ptttchaacr can obtain an Income aufficlcnl t« 
coverall payment*. Inctudtnctaiea.knaurancc. etc. 

(□(otmation rcc'^di-'B '"r particular point ia 
the State ot Wa»hinE<on cl*dly furnished upoa 
application, Pergonal atlcntioaKiven to all l-oana. 
Corrcapondancr solicited, Kcfcr. by prrmiaaion, 
to the Pacinc National Banli, Tatoma, Waah.; 
Oco. H, Tillcy. Eaij,. Secretary and Treaaurer of 
the Southern Bipresa Co., and Frederick C. Ctark. 
c( Clark. Chapin ft Uuahoell. New York. 

Address 504 CaltromiaBrk.Tacama^Wash. 

Baatern Repreaenlative, 
U. P. TAYLOR. 47 Larayette Place, New York, 



VVESLEY HEIGHTS^ 

^^ WASHINGTON. 0. C 
A RARE OPPORTUNITY 
FOR AN INVESrrMENT. 

ThUyrvpartT •■ a pari ot KtHbaMt Wash* 
iRfUa, and ii ntualed aptoalta th* alia 
fMan(l]r purchaMd b; Blibop Hurti hit 
iha trecllon ef lb* n«ii 

Arn^ricao University 



rm-ltiij ti^ITli Im^llliiFiii. It It )iut DO nilDuloa 
drtTprrom ilin While Honae, arnt u*liua(ad 
"11 OM or tbu huiiMt poii^u In in* UHirlet o€ 
■•■•■-' ^ ^tao iou,lbii(iXoe«t 

cotrJUiB Mab. balanae 

... ._yeaim. Ko better Or aalttr Isdnea- 

■■RDta bat« ffirar basn oAarodDmcaaaaa M 
makeaprv4babtelD<wtnMni. Talaea ai« rap- 
lillr InontaMaii. Wrttervrl^llMril'^'ulara.ret- 
•rvacek lUtiatrated Biapa Ana rail lartirmaUua. 

JOHN F. WAGGAMAN. 

TOO l«Tn St.. N. W., WaattlNaTON, D. C. 



C»i nmtila. Tbo avrruo i 
f roaa •4tta to tTU. m 
In I lanf iyeaim. VobB 



TACOMA ri"tS° INVESTMENTS 

I aVARANTKE IS par rritt |ifr kiiiiuki 

1b any Of tbe alrarc citua. 1 bare made (r»m 40 to 
Sft pae OMii. ftr anaum for oo4i-r<<HMHeta. I also 
raaka Brat notviiaie. improTed real eatatr loana on 
uDijiiaatloDafolM a-^ni IiIshi tmm rt lit (i |ier ceul. per 
aftnuai net. Also hsTB oh^tir» barsaln* In Pann, 
Mop* M«r and Oatdvn Laada. CoeraapuiHl 
eseo fioUclLMt mtamiEC WRetrm Waablnjiton All 
IiKlulrlfa aDaanrnl proniplljr. Atldfaa 

A. C. SIUKKLS, Tacama. Waaklaaton. 



THE NORTHWESTERN MUTUAL 
UFE INSURANCE COMPANy 

Stands to-day, as it has done for 
so many years, in advance of all 
competitors. 

Its settlements of Tontine con- 
tracts taken ten years Ago show 
1891 surplus results of from 45 to 
70 per cent, in excess of other 
companies. 

Its annual dividend-paying: pol- 
icies are returning two, three, and 
in some cases nearly four times 
the dividends under similiar poli- 
cies of our chief competitors. 

The Northwestem's investment 
contracts, affoKling the highest 
guaranteed incomes on the cost, 
are far more profitable than 
any similar contract elsewhere ob- 
tainable. The Northwestern also 
has by far the largest percent- 
age of real surplus excluding Ton- 
tine accumulations, over valuation 
of real estate, market value of 
securities over cost, etc. 

The charter of the Northwestern 
prevents investments in fluctu- 
ating securities, and absolutely 
provides against the misuse of 
proxies. 

If you care for an exact state- 
ment at your age, giving results 
and cost of policies, you can ob- 
tain same by requesting proposi- 
tion by mail for a policy combining 
cheap life insurance and invest- 
ment feature or income for old age, 
as an added value—naming yearly 
cost not to be exceeded on given 
age at nearest birthday. 

Address HENRY F. TAYLOR, 
Uptown Branch Agency ot tbe 
Northwestern Mutual Life Insur- 
ance Company, Maclntyre Build- 
ing, No. 874 Broadway, New York. 
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NEW YORK. MARCH 18. tB0>. 



THE PERSI8T1CNCY OF FAMILY TRAITS. 

Not long ago we met a youn? friend, a bright, rharmjng 
fellow, vho said he was a stadeut of aacvstry. Having- a 
weeknpMi in that direction ourselves, we soon became en- 
gmgtd in coaversalioD upon subjecUior mutual ioteresl until 
we remnrlced upon the extranrdinnrj persisteticy of peculiar 
traits in members of the same family for long periods of 
lima. To our aatotii8bm«nl he immediately informed uk 
Uiat the DoUou that there is such a thing' as " family traila" 
had be«u consigned by all the leading: geneatogislx to the 
realm of myths, aud that there is positively uo such ibiuglo 
be met with in bumao experience. He proceeded lo slate 
that old people with actire ima^natioos and defective sight 
and hearing thought they saw in lht>ir desc«ndiiiitit the pe- 
culiar trails that in youth they hod noted in their anccstora. 
Take from this, he says, the element of imagination, and 
there remains nothing but the nscurreoce of tbe traits of 
character common to humanity, and that once in a brief in- 
terval of time are emphasized In individuals. 

He then produced a genealogical chart that showed tbe 
ancestora of A. B. through nine generations. A. B. was a 
dir«cl deaoendaot from L. B.. who came from England early 
in UieaaTenteenlb century, about 250 years affo. Tbechart was 
of the usual semifimilar form, with A, B. in the centre, aud 
arrungod in com-eotric aemicirclea, each semicircle devoted 
to a generation, with the right quadrant devoted to tbe an- 
cestry on one side and tbe left quadrant cevotad to those on 
tfa« other. • Of course, if such a chart was complete, as tbey 
rer; seldom are. the second semicircle would contain tbe 
naiiMB of two parents, the thirti of four grandparents, tbe 
fonrth of eight great-grandparents, tbe fifth of sixteen, the 
sixth of tbirty-two, the seventh of sixty-four, tbe eighth of 
one hundred and twonty-eigbl, and the ninth of two hun- 
dred and Hfty sis. The whole uurober is five hundred and 
eleven individual anceatonof both sexes in nine geoeratioas. 
Assuming thai no marriages took place between parties of 
even remote relatiouship, which is not likely to occur when 
the nine generations remain locally in the same neighbor 
hood, the chart would show Qve hundred aud ten ancestors, 
among which the direct line of B. comprised nine individu' 
als, and occupied a jierpendicular line in tbe ceatre of the 
chart. 

" Now/' says my friend triumphantly, "do yon suppose 
that Uiat line, mixed with nearly live btiodred other lines, 
will preserve anything originally cbaracferistio of itt The 
idea is preposterous." He continued further, "Tou will ad- 
mit that ancestry consists of two elcmcnta, heredity and en- 
viroumcul. In this case tbe environment has been ibu gen- 
eral conditions of New England farm and village life, — 
practically the Mme; we can therefore leave that ouU Now, 
heredity remains; do you su'ppoAe that anything peculiar re- 
TiminR in A. B. of any one of Ihe iwu hundred and Dfly an- 
cestors from whom be is d«scend«il in the eighth generatiou 
from his ownJ" We answered, most emphatically, "Yes; 
and they would chiefly lie io the perpendicular line of B.'* 



To this declaration bo dlsBanted with equal empbosts, and 
appealed to the chart to prove it. We admitted (hat, as a 
geometrical demon stratioti. the chart was unanswerable, and 
urged without avail the fallacy of submilting a problem in 
biology and pAychoiogy lo nuathematical proof. The clutrt 
was. he assured us, the genealogist's compass aud pole star, 
from which there was no appeal. 

Further conversation led to numerous citations of exam- 
ples from our own knowledge and experience, which has 
been widely extended for many yearn among the descendants 
of John Doe. TbMs examples, he assured us, were all niera 
coinridenoea thai would cease to be eiamples beyond Ibe 
range of tbe present generation; that, generally xi>eakiog, 
no man's knowledge extended beyond his grandfather, and 
that so-called family trails were elimiuated by ignoring tbe 
great mass of dissimilar^, and exaggerating the importance 
of the few similars. Finally, be challenged us to show that 
our examples proved anything beyond the observation of a 
few coincidences. * 

Tbe problem briefly stated is Ibis: Do persons bearing the 
same surname and remotely of the same family exhibit traits 
of character that are common, or in any sense to be coostd- 
ered as '' family traitsir" The facts within our obserration 
and knowledge we believe to be susceptible of explaoaUou 
upon a pnrely ncientiBc basis of well established principles, 
without any recourse to either imagination or cbance coinci- 
dence. John Doe settled io one of the New England colo- 
nies about 250 years ago. Tbe name is common among the 
middle-class Eogtiih and is very old, one of the name hav- 
ing held a high ecclesiastical position in the thirteenth cen- 
tury, and others appearing among the lesser nobility a few 
centuries later. John Doe had s numerous family, of which 
Bvo sous married, aud have deacendaats now living in local- 
ities not far apart in New England and in many luealities 
west of the Hudson River. There are deaoendaots of these 
different brothent living as neighbors in several iustancea 
who do not know that Lhey share a oommoti ancestry. Mow, 
it is or is not a mailer of fact and observation whether thcae 
people, hearing a common auroame and descended through 
from Qve to eight generations from a coninion ancestor, ex- 
hibit certain irailA, or rather a combination of certain traits, 
which may be called in the aggregate a "Doe character." 
From our knowledge of the family taken as a whole, thai is. 
tbe descendants of the Ave brothers taken together, we de- 
clare that there is an unmistakable " Doe cbaraclcr." 

tf you ask us to describe this character we must decline to 
do so. It is not neceaaary. Like all human character it is 
a mixture of good and bad. Moreover, it might be recog- 
nized, aud we might be restrained from exhibiting our thesis 
with scientific cleameas end precision, .^gaio. there are 
subtle elements of human character that defy adequate ex- 
pression in words, and yet are quickly re«^goited. Never- 
theless, we will state how it lias been proved to us as an 
individual: In the Hrst place, by our own observation di- 
rected for several yean by a knowledge of certain principles 
acquired in breeding animaU; again by remarks made lo u». 
neither solicited nor suggested by us,*by memliera of ihe 
" Doe family," who had no knowledge of each otiier s axis- 
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teore, and wlio were separated by frooi five to seveo g^nem- 
tlons; again, by similar judgments passcO, not upon indi- 
ridual " Does," but upon the " Does" as a nbote. by wonieo 
who bad married " Does," havinfT no knowledjre of each 
other's existence, aod whose judguiettts bad becu pui<scd u{>ou 
different f;enera1ions of " Doeii." 

ir "family traits " arc a delutsiuu to be explained away by 
the dilution of a geomelricfil chart nnioimtin^ lo ono two 
hundred ami fifttelb iu ei^bt generatiuus, why can indepen- 
dt-iit outside i>bftvrver», the Does themselves and the women 

Elvbo marry Does, recojniixe a Doe charscter in the eighth 
generalionf It is simply because heredity does not involve 
geometrical elements, in reality is only very inadequately 
represenled by Reijnielry. 

Of nhat, then, dooa horedily consifttl Of ft TftSt number 
of extremely subtle inBuences determined by laws as yet but 
dimly comprehended, but few of which have ait yet found 
adequate expression. Arnone others there are three laws or 
principles for which we dn nut bonw any name, but which, 
in Lheir elfects, an* ifenenilly reco^niEcd among hrecdcri) of 
iinimal*. First amontc these may be named the influeuc« 
)f race, which amnnir breeders nf animaU would be equiva- 
lent to "a breed" and the varieties wiihiu it. A fc'euealog- 
ical register of a family benring a surname found among 
the sevpotfeutb century nettleni of New England may be 
fitly conipared to the pedigree of any family of thorough- 
breds, as. for instance, the St Lamberts among Jerseys, or 
the Douglas among Ayrshires. It is often said that human 
heingsareas to their breed inpmougrclB: but such aslntemeot 
is not generally true, nor is it particularly true when applied 
lo the better cla&s nf families who from the Eoglish middle 
ela&^ came to this country 350 years ago. and have here with a 
goodly showing of Heirre«p»ct intermarried alinnsl or quite 
exclusively in theirown rank of social, religious, and [lolitical 
race. There has thus gru.vn up under unwritten social cus- 
toms a race, or breed, of New England cilisens of pure Eng- 
lish ancestry as carefully bred as to race and as to familiee 
within the race as any breed of thoroughbred cattle, a cen- 
tury older than the oldest breed in the world. Haoy of 
these families run bick for several centuries in EOgland be- 
fore tliey enilgmled lo Ibis country. We may, therefore, 
expect lo tiiid, and do find if we know where to look for 

,tbem. the same cfTects of race thai are observed iotborougb- 
cBtlle, namely, persistency of race typea as to the whole 

'and of family tyi>es as to families. This persistency in the 
race ht muintMined through the jiersistency of the family 
lype. and the family lyfte i^ perpetn4le<l by breeders through 

^conformity with biological principles (hat, so far as te known, 
are active among all domesticated animals, and man con- 
sidered as an animal. 

It is a well recogniied fact that the flrst pregnancy of a 
female is of much greater imiiortance as determiniag the 

.character of her offspring than any and all others, and also 
]at the iufluoDce of the male as determining the character 

'o( the otTspriug increases with each successive pregnancy of 
the female by the same male. Every breeder of cattle knows 
that a pure bred heifer that is Qrst coupled with a mongrel 
bull ia ruiotid forhi-eeding puiposes, as the impression and 
obaract eristics of the first male will appear in the offspring 
>f evi^ry succee<ling pregnancy. A ntarethat ia first coupled 

rwith a juck and givi's birth to a mule will aftorwanls, when 
coupled witli a slHllion, uive birth (o horses with long ears 
and BTftul tails and saddle-marks acrose tbe shoulders and 
atriprs upon the legs resenihliuir mules. Horses marked in 
lis way are very common in regions where mules are pro- 



duced. A very baudsome Morgan mare was once owned by 
an acquaintance of the writer that possessed unusual speedj 
and great endurance. The condition of her udder showed'^ 
that she had once t>oritH a foal. S*ie was coupled with a 
very Hne Ihoroughhred siallioti, and brought forth a perfectly 
worthless Canadian scrub, without a single characteristic of] 
either parent. 

Among human beings the iofr^uent marriage of widow* 
as w>mt)ared with the whole number of marriages renders ft>j 
reference to examples in demonstratiou of this law of hered-. 
ity somewhat difRciilt. Cases are DOt wanting, however, 
where women of high character have unfortunately married 
profligate flr>t husband), and have sought in a second mar- 
riage with men of honor to realise the happiness of which 
they hud been deprivec', only lo see in bitterness the vices oT\ 
tbe first husband return to curse them in the offspring of 
second union. In less unfortunate marriages of this char* 
acter the futher fails lo recognize in tbe aliens around his 
board either the virtues or vices of hi<t kindred, and thfl per 
sonal appearance of hta children is as foreign as their other 
characleristics. 

The conditions under which animnU are bred offer but 
few opportunities to demonstrate the increasing influence of 
the same male through successive impregnation of the same 
female. Among human beings illustrations are very nu- 
merous. Certaiu aspects uf this esse — perhaps tbe loweat 
— the marriage of colored women with white men aod col- 
ored mi n with while women, are the most remarkable. 
Among the children of such unions the influence of the 
white man upon tbe colored woman produces a series of 
lyjies with more or t&ss strongly marked negro fe&turea and 
a successively lighter skin until a nearly white Degro is pro- 
duced, an example of which we once saw in Louisville, Ky., 
much more repulsive in appearance than a veritable negro. 
When a colored man marries a w)iit« woman a series of in- 
creasingly black children is the result. The children of such 
unions are in erery sense mongrel?, and are found to resem- 
ble in many respects mongrels among animals. 

In every family that can be studied in tucoeasiTe genera- 
tions tbe action of this principle explains many aeeroingly 
inexplicable facts. To go beck to tbe descendants of John 
Doe, we have asserted without any fear of possible contra- 
diction that there are " family traits" that may be observed 
among those who are separated from a commoo ancestor by 
six or seven generations. In one case among them a most 
extraordinary personal likeness was preserved through three' 
generations. They were the fifth, sixth, and seventh gen- 
erations from John Doe; they were the fifth, third, and 
fourth children of their rcapective parents. In the eighth 
generation the type was continued in the first child, but it is 
much less marked, and in the ninth generation, the son be- 
ing the second child, with tbe influence of tbe mother very 
strong. Still, in both tbe eighth and ninth generations tbe 
Doe traits are unmistakably present lu tbe ninth genera- 
tioD the fourth child is a daughter, and generally admitted 
to be a Doc in every fibre of her being. Here is another 
case from tbe Does. In tbe sixth, sevenlb, eighth, and ninth 
generations a daughter has appeared in the relations of niece, 
aunt, great-aunt, and groat-great-aant Wo have known 
them all. In the sixth generation she was the second child, 
in the seventh the sixth child, in tbe eighth the fifth child, 
and in the nmth tbe third child. They were and are all 
lighter in complexion than the otiiers of their respective 
families, with a peculiar casl of features, reaembling each 
other more than they resemble their mothera or aaaters. Tfaey 
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'alsopoweMed id comoioi) certain l«mperd mental peculiari- 
Um, and Llirir voicpb would instantly remind the hearer of 
«)icb other. 

Xow to go back to our friend's ohaK, where the perpen- 
dicnUr line reprewnU nine sqcces^ive msle Poes. If every 
one of these cifrht male Does was a 6r«t child of each suooes- 
sive mama^, the Doe iuQuence would be at a miDimum 
and the trflnamitaion of the peculiar traits of th« Does most 
feeble and uncertaiu. If each one of the ej^bt was the 
jouDgeat child iu a family of six. lb« penunteocy of Doe 
' traits would become more intense with each successive gcu' 
•ration. For some purptmes the tradition of the seventh M>n 
of the seventh son becomes sometbing more than a mere su- 
perstition. If, however, in (he third or fourth ifeaerutiou 
ihe surname was transmitted by a son whose father was the 
second husband of a widow who hod borne children by a 
Conner busbaod. the family traits of the Does would doubt- 
less be conspicuous by their absence. Theru have been no 
BMcb marriages in the line of Does above meuttoned for ciuht 
generations. 

Tuo little is known concerning this subtle and intricate 
question to enable one to reoture an estimate of the percen- 
tage iif tendency towards family traibi along the line of nine 
Dues as compared with any other line from any given indi- 
vidual nf Ibe two hundred and Rfty of the Brst generation 
from the niutb; but we think the cballeoge of our friend 
has been accepted and met. and sufficient proof has been 
submitted to show to any caadid mind that a vastly gresU-r 
proportion than one two hundred and fiftieth may be ex- 
pected to flow along the line represented by the eight indi- 
TiiluaU who transmit the surname from the flrat to the niotli 
geoeraliouB. Indeed, we think we an treadiug 00 solid 
ground when we assert that in Ihn letters written hy Ibe One 
who was an ecclesiastic of the thirteenth century, and which 
have oome down through six hundred years to the prosent 
time, the "Doe traits" arc strikingly evident. 

We should be gratified to learn if others familiar with 
other families than the Does are not fully satisfied that 
"family traits" are very persisteuL along the line of the 
surname. AV ExgnaER. 

"SCIENTIFIC" GENEALOGY — A REJOmDEH. 

Fbom the commencement of interest iu Ibe history of old 
American families the marked tendency has been, aud is, 
for the chronicler 10 deiwrt fruui the strict nxMirds, and 

• Attempt to trace reputed tntits and oftentimes marked physi- 
eal chaructt-rtHtic^ of the original emigrant ancestor and 
founder of Ibe family through eight aud uiue geueratioos, 
and connect the aforesaid qualities with the persons now 
bearing the surname descended from bim. And a pride in one's 

tAuceeiry is not reprehensible so far aa these ancestors were 
beallliy, energetic, lionoruble citizens, not less as honoring 
them (ban as taking satisfaction ip the probably clear minds 
and Rtrong coti&titu lions we inherit, barring an untoward 
environment. But where the histortuo, considering a liviug 
person's little tricks of habit, peculiarities of appearance, and 
tbe like, ascribes these as in fact undoubtedly inherited from 
the original ancestor of nine generalioos previous, it becomes 
neoNsary (o direct the stteoUoD of tbe sincere seeker for 
truth to certain self-evident truths, which ore none tbe less 
patent and far-reachiug. if comparatively unheeded and little 
studied in the post. To instance an average case: John 
Brown is a living persou of the Qintb geueraliou Trum the 
first James Brown, wbo, we will suppose, came to this coun- 



try about 1630. A simple mathematical computation shows 
that John Brown has had (10 distinct ancestors in these 
generations, of whom, at a liberal eotimale, 50 may be dupli- 
cates owing to int4>r marriage of relatives. If there ts a per- 
son in ^ew England who can state his ancestry since IdW 
completely with proofs, the writer, after some years careful 
research and acquaintaDce with men pursuing such study. 
has failed to discover bim. As a matter of fact, the genealo- 
gist who has discovered and proved half bis graudparenta is 
exceedingly uncommon, and probably unt one-twenlieth of 
tbe persona who have chronicled the genealogy of a buroame 
have known over 50 of their ancestora. They have paid. 
usually, almoet their entire attention to the one surname in 
which they were interested aud which filled their mind to 
the exclusion of tbe greater numlier. 

In the writer's opinion he probably inherits from the 8M 
emigrant ancestors such a blending of qualities and physical 
characteristics, that to ascribe peculiar traits of any particular 
one of iheni to a living descendant is a fallacy, unsupported 
by reliable circumBlautial evidence and persisted in in spitafl 
of the fact that the 255 other ancestors of the first AmericanSI 
generation had qualities and trails of which be knows noth- 
ing, nor even the names of moat; and probably, aa far as the 
hisburian can surmise, each of the other 255 were fully a» 
instrumentai in bequeathing peculiar qualities, etc.. as tbe 
one whose surname sexual distinction has givcu bim. Hoi 
does the matter look faced in the following manner f JmOH 
Bruwu was one of 2M of John Brown's original American'1 
ancestors; is it likely or probable or a desirable thing for 
genealogist to prove that ^ j^ part of the whole, when, as far 
as mortal can tell, all bad probably much tbe same iufiuence 
on the descendant, that this ff|- P^i^ ^** determined in a 
prominent and noticeable way the identity of tbe descendant I 
If one of Ibe 2.'>6 were a perioo of color, an African, in (he 
fourth generation, much more the ninth, the scientists tell 
us the color trace is well-nigh obliterated as far as discovera- 
ble. The writer does not for a moment combat the well 
exhibited inheritance of peculiar appearance and traits of ft 
man from his father or mother, his grandparents or great- 
grandparents, or in rare caves from great-great grandparenta, 
hut beyond these limits the historian has little to encourage 
him in his attempt beyond uucertain and traditiooury tales. 

The writer is descended from two ancestors, for both of 
whom the res|»ectivu historians have clatoied qualities and 
pronounced appearances of person, and remarked thero 
prominently tn all the living descendants; and (he writer as 
yet fails to discover, alter a candid if somewhat auxious self* 
esaminatino, any of these characteristics. Row often the 
moiber's relatives foudly see clearly her look, her bibits and i 
obaracter in a child for wbum the father's family claim tb«)H 
self-saoie points: and the writer is familiar with tbe facts in , 
a ease where well meaning friends have (old parents of the 
strong likeness a child bore them, not boowing the child to 
be of entirely foreign parentage — adopted. My experience 
has been ibat a good part of tbe grounds for the side of tbe 
question I disbelieve in are as insecure as those just instanced. 
It is an old saying that one finds what he seeks for: (bat is, 
he thinks he llods it. wbieb answera tba same purposa fnr^ 
bim. 

To compare the human race to any of the brute creatioa] 
as regards ibis question is unj'uit and mistaken, as iu aeteo- 
tiou, cohabitaliun, and kindred vital processes, tbe cow — 
for instance, or Jersey or other strain — has tbe advantage 
of careful and long- con tinned selected inbreeding, where the 
human being is the result (even for nine generations) of over 
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four hundred different slocks as aifaioflt a wry few mated lu 
Ihc CMM of (lie «>«». 
Such deducHona as the writer opposps are, in hts opinion, 
ii«lfa<Jintr. rest od unslable bRses, □amelj'. iiii«);i nation and 
'tradition, and are hotter avoided und tlie time better fpent 
in leHitimati^ trenejl<>j,Eical work. To eke out with audi 
waiter what ts feared will otherwjae prove dry aod without 
interest is unscientific and wroiis. With the belief that this 
review. lhou(rh haslir, may appeal to the common seuae of 
the couecieulious reader the subject is left, the writer believ- 
ing a siui|)le brief slateuient of fart preTerable to A long and 
infusing rehash of uonf^crssary arj^umcots. 

Veiutab. 



COMPARISON OP THE BKSERT3 OF NORTH 
AMERICA WITH THOSE OF NOKTIT AFRICA 
AND NOBTHEKN INDIA. 

In a paper read b«^fore the Geo^rraphitwl S(x*iety of Berlin 
Fan. 8. Prvf«(wr Jobanmri* Waltber made some iolere«Uog 

'observBlionii on the da^erla of North America. North Africa, 
and Northern India. IL was with the object uf beintr able, 

,from his own obiervntionn, to instilutea comparison between 

libese deserts that the author took the opportunity afforded 
^y the meeliDjT of the Fifth International Congress of G«oI- 

'ogi«ts of ri»itin|? the Nurlb American deserts. 

The tuost sinking contrast between the North American 
deserts and those of north Africs consists in the far greater 
wealth of vegetation which characterizes the fornter. lo 

t«very direction the rye is met by yellow blniiAoniing halo- 
[ihyta^. fiilver-gray urteuiisia\ aud prickly caelii between the 

lopuntias are found cushions of nio&H, and at the fool of the 

['iiillF juniper trees seveq feet high with trunks a foot Uiiok. 
}uch are th« features of the land«ca|>e of the dewerts of Utah, 
where plant-growth haw comjilelely disappeared only in those 
jtaces where the saline compo«ition of the soil kills vegeta- 
ioo. The Van Horn deaeris in western Tcxa=i, the Gila 

'deserts in Caliromiu, are equally rich in vegetation; the 
altitude of those dcscrli! above the scB level makes no Impor- 
tant dtffereuce. Either the meiiu rainfall in the Amerii-an 

^deserts is greater than in those of Africa, or else the Hora of 
the American dueerts is Ixttler adapted to a dry atmo&phere. 

rAlthough the deserts of the two continents present funda- 
'inental ditferencea as regards vegetatiou, there is a surpriiung 
similtirity between them as r4>gards certain important aud 
characteristic desert phennmena. especially with regard lo 

Pthe topography of the country. There ih the prevaleoce of 

[plain)), with mounlains rising from them like islands, with 
no iDlerveniog heaps uf iUbrtu passing from the plains to 

[the Sleep mountain slopes. This phf'noiiienon ift the mora 

[■Lriking as there are no rubbish deltas, even at the outlet of 

iTftUeys 1,0OU feet in depth. Another feature common to 
bolh is the large number of isolated '* island" mountains 
and of amphilhoatre formations in the valleys: al)K> the iu- 
tensive effect of insolation, which splits the rocks and flints, 
aud dlsintcgrales the granite into riit>bish. The deuudatiug 
influence of the wind is visible not only in the characteristics 
of the burfaco forms just mentioned, which differ in impor- 
tant points from ero*ioii forms, but it can l)e directly observed 
in the miglily dust-sltirais wmch rtiah through the desert. In 
!Nortb America, as io unrth Africa, four types uf denudation 

'produrlaare found — gravel beds, sand dunes. loam regions, 
and salt deposits. 

Id view uf such agreement of important and incidental 

[geological phenomena in regions okj remote from each other, 



the phenomenon of deseK formation moat be roosidored lo 
he a telluric process which runs its course accortling lo law, 
jusl as the glacial phenomena of the polar lorie or cumula- 
tive disintegration iu (he tropics. Water, which is such a 
predominating influence in temperate regions, destroying 
the rocks, dissolvioa Ihem chemically, while the frost pouods 
them up mechanically, has in the d«icrts afiout sixty daj 
in the course of the year Lo doits work of destruction amonf- 
the rocks and to carry away dcbrui. T)uring the remaining 
3U0 days of the year denudation in (he desert is at a stand- 
still, but not entirely. Boiall and large stones lire bplit by 
the heat, and hugt> granite blocks are sevf-red in two by im- 
mense ti«»ures; and thus the rocks an- denlroyed by dry heat 
at a time when denudation by means of water is redoeed ta 
H mioiinum. In this way the process of destruction goes ou 
in one form or nlher uninlerrupledly throughout Ihe whole 
year. The disinlegrated material is then carried away by 
the desert rain« or by the storms, which whirl groat massea 
of loose matter high into the air and transport it further, 
ia clear, therefore, thai dry denudation (losfiesseis an intensive 
power which, although not equal to the deoudiug effect of 
water, may be compared with it. 



NOTES AND NEWS, 

In the death of Thamns Hockley, which occurred on the IStb 
of Morel). In Philadelphia, (he aclcntiflc inNliiiitlons in that citj.- 
havc suffere-l a scrfoiiii loss. Mr. Hockley wqh a member of oearlf' 
all the local learned sooiHies. and as an oMcer of many of them 
did much to pramote s^ientitic work. A^ treasurer of the Uni- 
vtTAitT Arcbueological .\3^iocialiOD. the Di')Mrtment of Arobteolo^ 
of the Uriirerslcy ot Pennoylvania, tlif Niiniiiunatic and Anti- 
quarian Sficiety, a* w«II as of Mie Ztwlogical Society aod the Fair- 
mount Park Art .Avsociation, he gave his services witlKiut pecBOtary 
profit or ev^n the prominence which he deserved, and he will be 
re iiii'mbeivd aa uuo who did much (o advance public iniereatSj 
thruu^h KL-lf-mci-itJcing devultou to the genera] good. 

— At the Iterlin Oeographical Society, on Jan. 2, Uerr L. 
Gremer read a report upon the journey undertaken by him in the 
summer of ISOt to Sptisltenten, with the object of exploring the 
coal beds there. The author in the oouriw of his «ix weeks* 
journey travelled along the west coast as far as MugdiUuna Bay. 
and found, besides the cual beds iu lue Fjord ami Bel) Sound,^j 
which were disoorered by Swedish explorers, rarioiu other coal- 
veins whirl) appear to he well worth working. 

— In iho secoQiL lecture of the Lecture Association of the TJni^, 
versity of Penney Irauia'^ course on " Early Religkaia Ideas,' 
Feb. 48, Mrs Cornelius Stevenson spoke a« follows: "Tbeprimi-' 
live animism of the men of tlie age of stone always remained at 
Ihe foundation of the religion of Egypt, and continued to develop* 
its superstitious practices, whilst the nalional failti had asaumedl 
so ever-growfng oielaphydcal chimcter. At the opening of biv 
tory the EgyiJtiaos bad already reoognited the unity of the lifo- 
giving principle, but whatever may have been the ideas oftbeiri 
wJvanui^l Ibinkent wilb regard to llie nature of tbe unity, tberii7 
IS nu doul>t Ibat, to each local «:or!tbJ[rjx^r, lb« god be prayed U>j 
was slriclly the god worshipped iu lii» locality — aud tbb did 
exclude the rccuKuttion of the other guds Tbe whole sttuctnr*! 
of the Egyptian religion rested upon a belief in the divine aatur* 
of lite, ami, in its immortality through transformation, man cuuld 
attain his Immortality, not (io early times) ihrough bis merits, 
but through pliysical mi«ns. Hence tbe precauiioiin taken to pre- 
serve tberemnin^. and the statues made id his image, on wbicb 
the spirit nii};ht lean in ca9fi his body should (to destroyed. Mela- 1 
physical speculation on the nature of tbe unlver:!iiil soul grew out 
of M>lar worsbip, and, influenced by .4rysu coninr't. at last super* 
M>de«l it. But even then the primitive animbm. prei<orved in lh*l 
cullus uf the «acre<t animals regarded as incarnatioits of thai 
divinity, allboogb it assumed In tbe sanc4uary a symbolic char>l 
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■ct^r, took a Isrgvr plao.- than n^ft In the poimUr rL*lisioti. aud so 
ft came lo pam tbiil fvtiebii>in wss nvviT mon; twu»pk*uuuH in 
BltypLthaoat tliu litne 'vtii?a the ideal absulale Uix). 'weU-be- 
Kutt«ii.* hail beea tvaXiaal in Duin'ii mo&t noble tbmigltt^ aod bvea 
fitly dt-aonbed in inan'tj T^ot^t noble wordH." 

— TIk dt-alt), vn Feb. :!f>. of Professor Heroiftno Kopp to an- 
QOHn^-«d b> Sotnre. Uv JrH at IK-i<.ltltx*i^,«tlera toogtud palo- 
tal illorai, in Ibe i«ieulf-liliti yvu u{ bis age. 

— The Irieadn of the late tleor; Edwards bnve sulwcribed 
10.000 and Ibc Aiueritnn Museuu of Natural Ulatorj' lias sub- 

rtt'Pd ^.COO for [be purrbiuH) of ibe Edwanls EaiouH>U>t$icBl 
Coll««lKin. cviiiiit^iiii; or uioru itwii SSO.OOObcouiirulHfKC-iaicnHof 
ItUH^t lift*, tiiid ibis !*f(?nlifii' trwisurc goes to ihf Anierirjin 
Mtwouui. The widow of Mr. Bdvenrda will recriv^ ttS,(K<0. Thift 
*ntcrpme has If en cariiwl Ihrniipb by A. M, Palmer, nnrt ia one 
of the mnnjr i^ood norkn dnt><> by iliai energetic unnageraDd pub- 
lic spirited Hiiern of New- York. 

— Two intermtioDal ecleotilio congTe««M are lo be bekl at Mof • 
cow in August, as we leatn from Sattirt. One will rflale lo an- 
Ibrf'poloRT and arcbseolony, the oilier lo COOkigy. There will !*■ 
exliibilion^i in cojnfclion wilb both (-ongrmseM, and ai>peitlK Iikvc- 
been iwut^l for the lunn of ubjectj* wh»ch are likely to be utiefnl 
ami inten-vUng. Atuun^j; Ibe lbint» wanted for Ibe Antbropolo>[i- 
cql (.'un^rvsK are |>h«^nc)grain)i nf tbc language aod wngB of diSeient 
races. French will be the official lanKiiage of the two lueeiingB. 
The more important pnpers « ill be primed before members come 
together, ao that diwiut^n may t» facilitated. 

— The prevalent notion that tbo mt.>tletoo b injurioun to the 
apple or other Uee on which it grows is disputed, •«yi» .Witunf, by 
Dr. G. Bonnier, tht^ prnfessor of botany at the Pam Sorbonne, who 
maintains, not only that tlii^t ii> not the <-a>e, htil thul it in actually 
lienetioial In Hm ho«t, the ri-Uli<>n>'hip b^'inx not one of simple 
parasitnm, bnl ralber one of »>(tibiu«t8. lie delermioed from 
a Beriea of oboervattoDB on the increase in Ibe dry weight o( ibe 
leaver, that, while in aummer tbe mistletoe derives a large por- 
tion of its nutriment from tlie bo»l. iu winter ibeK uoadiliouB are 
r«vet>ed, and the iDcnra^e in weight of the mistletoe is lets tbnn 
Ibe amount of eurbon wbi<^b it bus obtained from the Htinr«phere 
— iu oihirr words, that it gires Dp to ite host a portion of Its aiulm- 
ilaled Eub^lance. 

— In order thnt the exhibition of weeda at tbe World's Colum- 
Won Ex|iositlnn may be lar^e and representative of all weliuDS of 
tbe coanlry. Bymn U. Ualaled, New Brunswiek, N.J., having 
this featuie in charge, aska for &|jeciineiiii of tl>e wontl weeds from 
alt 9lal»s and Terntorie*. It i« ^ugge^led that each botunirt or 
local otllnrlor who may be plea«ed to luwist in the work secure u 
lea«t Ihrw ^iweimens each of the worst weeds in bis State ur sec- 
tion. In making the speeimeos it ia Important that Ibo following 
poiotfi be considered: I. Seeds are especially deairetl; 'i. efed- 
lingsare imp.>riaMt in ^arioiu tttngei^ of develnpmenl; S. the root 
system i» e6M.-niial, ulwj. 4. iho tlower and Hower rhicter. and 5, 
the wed ve«K'), It mdy lie Deceeaary, tberefore, to eecnre lh««e vari 
OOaeewntialitalditferent timpa during the coming tea^Hi. If the 
weed IB a large one. stiea? U laid npon Ihe proouting of speeioienfl 
while they ate am/i'l enongb bo that the whole piiint, roota and 
all, can be moum^l without bending upon an herbarian aheel of 
ordinary aire; that in, not Ofer a foot in length. They are not to 
be moont«>d, however, )iy the ooUector. Thai unnecf«NDry dupli- 

may he ataide<l, persona who cotitemptaie collecting sjM-ei 
EOB "bould signify their intention to Profeaww Hubted, and 
aHotmeDla will men tje mn'le, tJie n^tigniiM-ni! depending largely 
apon tbe locality. It ii hoped tkul each State in lite Union may 
be repreBcnted by upt-cimen* In this national exhibit nf our woret 
weedf. Tlte eulleciiDK mint all be done during tbe present ai>o- 
Km. and the apecimena seat in for mnunting, labelling, etc., t>y 
Dec. 1. 

— The January nninberof /Vfermorin'a JfJffrtf«R{;eN vootaiBsan 
interesting map, by Dr. E. Hahn. of the " Kullurfmmen" uf the 
earth, »lioninK the aieas within which differL>nt met hods of p?t- 
tmg a living out of the soil are employed. Dr. Hahn diwardstlie 
old-fa<hiooed dlTiattoD into hunters, tiiifaermen, sliepberd.'*, and 



agriculiurists an containing a fundamental error ; for th(«e ibiee 
Huecessivo "atagea** he eabttitiitte six "fi'rintk" Tbe aioipler 
rotm.4 may hare been morf widely af rrad in I he earlier periode of 
the world's hiMory, but ell i siat side l<y aide nt the prn>ent lime, 
aa melboda of cnlliralipn ari^lm; from ilie phjfiical and oliuiallc 
conditlona of tbe rettion^ in wbicfa each laemployetl. Thealmplot 
form u hnnilug and tishing. The large area which Dr. Hahn as* 
signs to ihiA totm in .North. eastern Europe and Asia iaeon'ewbet 
remarkable. Next comes what Dr. llubn lalla Uachlwu, which 
we may tian^hile by band-lilloKe- Tbi» form is ihiimr I eristic of 
Cetilta! Aiiierirji, |he luuiinii. c>t the OrtD<iconiid Amaxonv, tropical 
Africa, l-Xirtber Io<li», and the Malny .\rchi)ielago, "itb the ex- 
ception of certain coast diettiel». Fluiiloti'-as, tbe third form, are 
found wherever coffee, lice, suKsr, aie ktowd od a Itirge scale. 
Next comes what Dr. Uatm cnlls ••out European and West Asia- 
tic agriculture." cliarjct^rixed by tbe utie of tbe plough, the em< 
ployment of oxen aa benati' of hunlen, abd the gmwiuR of com. 
Originating In Uefof otemia, ible foim baa spread with but ullght 
ubange» over all tbe mute ciiiliscd parts of tbe «orId. Willi 
regard to the dtih form, cattle fanning. Dr. Hnhn states iliat tbe 
only cirrum«itance which wa^i conaidered characteristic of the 
shepherd's life was the fact nf his i>e\T\R a noniad. Thin excluded 
nil wha-ie herds consisted of i>lher iinimflls ttino sbepp or goala. 
Larger cattle leqnire lieiler food than could always tw obtained 
on the march. Ue therefore puis all owners of herds inonecnle- 
gory, whether noniada (■»■ settlers. They ate spread over all Cen- 
tral and Northern A»'ia, and at« found in Aiabia, on Ihe l>orden 
of the Sahara, in South Africa, and Jn certain poflkms of North> 
ern Eunt|M>. AmerK-a, and Australia. A curioaa feature t* a long, 
narrow ftripesieodioK from Somalihuid into South Africa at rary- 
Ing dtstancea from the East Const; Ity hia own account, bunevpr, 
il should not have been reckoned lo tl»e trnttle-famung region»,B» 
the cowherda make little or no ii»e of tbo milk given by ibeir 
anintalfi, which are looked upon as meie etandords of mine and 
wealth. The laat is the elaborate form of culiivaijon In email 
plota. which i* IIm' only method by which the exhausted toll of 
C'hina can be got to maintain its huge population. 

^ Dr. Ira Rem«en, profewor of chemiiilry in .Tobna Hopkins 
University, Mar. II, mldreased a cvmmunicatiun to President 
BarjH-r of the Chicago Univerfiiy, declining hi* invitatirni to a 
profi'»MJraiiip In that inslituliun. Professor Remsen's decision Is 
the cause of great KraiiOcaiioo in Baltimore university circles. 

— Dr. C. \V. Stilw. medical soologist of the V. S. Deporlineol 
of Agriculture, has been elected foreign itirr(«|)ouding uieiubvr 
of the Snctei^ de Biologfe. Parif>. France, to All the vacancy caueed 
by the death of Professor Ji-aeph Leidy nf Ibe Unireniiy of Peon- 
ay Ivan ia. 

— Joel Chandler Harris's new hook. "On the Planlalion." bi 
aaid to contain fre»h slnrlea of Brer Itnbbit, Biet Owl, Brer Buz- 
zard, anl other I'haraeiers tminorlaltr.ed In " Urwie Remus." 
Much of Ihe book, hotvever, is understood lo lie rite fiery «f the 
author's own life, and it is dercnl><'<l as a singularly fnicinaling 
narrative. E. W. Keiuble has tllu^ttaieil tbe )>ook. whiHi t* lo 
be publisbed immediately by D. Aptdrluii & Co. 

— E & J. D. Young Jk Co. of New York Imve wot us u ci|ty t»f 
the "Star Alias." for amateur Bstronamerc. withexpbinalory text 
by Dr. Hf riunnn J. Klein, and translated ami adapted for Etigltob 
ri-ndi-rsby Eilmiind Mci'Uite. M.A,. M.It.I..\. IlconlainK eighteen 
tiiip) printed by E. A. Kunke, LeipAlc. and Is publiBhed, ondrr tbe 
dire<.-tiou of the Committee of General Literature aiMl Eduniioa 
a|>pointe'l by the Sotriety for Promoting Christian Knowledge* 
London, at Ihe low price of three dollars. Ttie magia show all the 
store from I to 6 5 magnitude hettveen the North Pole aod HI" 
south declination, and all nelNiln aod star clnstera in tbe Mime 
region which are viaibte in lelesropn of moderate poirers. Tlie 
" Alias" is an imperial 4", strunglj bound in cloth, witli ilUimi- 
uated cover, and contains 7S pages of deecriptire text, uiih 19 
charts beautifully printetl froDi bdioi;rapliical repruductioua of 
pbotugrapb*. It iif a model of Ht kind, being biiudy. cuuipact, 
accuntle, and of ptaciical service to aiuateuta, comi'i-huuten*, antl 
student d. 
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ScaaoumoHi.— [JuIIml St*UM«ai] Canada . fS.SO a year. 

Omat Britain and Karopv. t.Ma;«ar. 

kUona Will Im wtte<>mu>a Irani aar quarter. AbalnaU at aOteoUfl 
p^wra am •vltaltMd. and ooa bund red eoplin of tba bavv ooutalalnn inch will 
ba uaJlad tba author no reqnast In adraiwa. EaJ«ctBd maauacrlpta will ba 
rvturaed to tb« autborH oni^ wb«>D Um rMjutatte amovAt of poctain- ac«on' 
PMoJm tbft BiaBUMTli)!. Wbale*«r La tcteitavd tor uuortlao miui b« aatbentl- 
a«t*d br the oaiae aod itilrtiM of tbe irdtar: not n»«Ma«rllT tor pubticaUan, 
bat M » cnArablr of cood faitli. W» do oal bold aarsnlTM mapOMtbhi for 
an; vlaw ut uptoloaa espraaaad In tba Domiiiitaloatlaiia of cmr oorrrapandiuita. 

AttWitlOD la <iall(Kl to tbo "Waala" aohunn. It la CnralDabla to tboaa wtao 
IMS tt la ■oU«lUnK lutoraiatluD or Moktiv ne* pMltloua. Tb« aame and 
MldnM of ^pUcaate Abonld bo ctroo la tail, so Ibat aasvvn vtll co Mnat to 
tbniD. Tba "Kxaban^ " oalaiurt la UlieolM! a;irj>. 

For AdvanlalDf BatM apply to nsKST F. TATu>a, IT Lafar«tt« PlaM, H«« 

Yon. 

THE NEW STAR IN AURIOA. 

Oy Feb. 2 of tho present year Professor Co|ieland of the 
Edinburgh ObM'rvatory received an ftooiiymous postal card 
upon which was writlert tbe following: "Nora in Aurigs, 
in Milky Way, about two deer^vs Kouth of Chi Auri^ie, pre- 
ceding ^ Aurigie; fifth inagnitudc, slightly brighter than 
Chi," 

In No. 1,164 of Nature the discoverer of the new &lar e*' 
tublisbcs bis identity by a short notice of the manner in 
which he found ihe Nora. His name in Thoinai* D, Ander- 
6011. and be lives in Edinburgh, Hculluiid. The fnllowing is 
au abbreviation of iiis statement: — ■ 

" It (the alar) was visible an a star of the fifth magnitude 
for two or three days, very probably even for a weeic, before 
Professor Copeland received my postal card. I am almoet 
certain that at two o'clock oa the lunrniug of Sunday, Jan- 
uary S4, I saw a Sflh magnitude star making a large ob- 
tuse angle witli Beta Tauri and Chi Aarigse, and I aoi posi- 
tive that I saw it at leait twice aubaequently during thai 
week. Unfortunately, t mistook it on each occasion for 26 
Auriga*, merely remarking to oiyftelf that 26 was « miich 
brighter star than I used to think it. Tt was only on the 
morning of Sunday, the 31*1 of January, that I salisHed my- 
self thai it was a strange body." 

Mr, Anderson then, in a frank manner, speaks of his 
knowledge of asilronomr and the instrumental means at his 
disposal. Of the former be says, il is of meagrest descrip- 
tion, while the latter consist of a pocket telescope and a 
oopy of Klein's "'Star Atlas." 

Since discovery the new star has b^eo very trenerally ob- 
served at all the prominent observatoriftE in Europe aud 
America. Tbe telegram announcioir the diaoovery was r«- 
oeired at the Naval Ohaervatory on the afternoon of February 
6. I observed tbe star ihe same evening with our 4-iDcb 
comet-seeker. To me it then appeared about half a mftttni- 
tude brighter than Chi, and was of a dark straw color. 
Using a low-power eye-piece, T could bring both Chi and Uje 



new star inio tbe fleld at tbe same time. Wilb the meridian 
transit 1 oh^rvt^il the star for ila Bight Ascension, and Pro- 
fessor Prisby, wilh the d-inch equatorial, determined its 
declination. The large trausit circle is now dismouuted, 
undergoing repoini prior to its removal to the new Observa- 
tory. Tbe place of the sUr for I898.l> is. RA. S h. 2S m. 3.4 
a.; Deo. +80° 21' 41.0". The magnitude was 4.6. 

Professor Copeland, upon examining the star with a inism 
between the eye aud tbe eye-pieoe of tBe 24 inch reflector, 
observed that it seemed to poaaeas a spectrum very much 
like that of the Nora of 1S86, the recoguixed variable, named 
Tau Coronse. 

The star was photographed at Harvard College Obwrrt- 
tory on Dec. 1, 10, and 30, two months before it waa known 
to he a new slar This c^nte about by Prosessor Pickering 
and his assistants photographing the region of the sky in 
which the Nora is located in Ibe course of the photoxrapbic 
mapping uf the stars and their spectra now being carried on 
at Harvard Colleee Observatory. On the Ist of December, 
1891, the Nora was faint, on December 10 bright, and on 
the SOth uiaxiiuum. Spectrum unique. The above is a 
statement given out by Professor Pickering. 

From No. 3,076 of the .<l«froRoin»c/ie Nackrichten we 
glean the following interesting points relative to tbe new 
star. At Bonn, Feb. 2, Profe«or Kuslner made ft <»reful 
comparison of the magnitude of the Nora with three neigh- 
boring stars. He estimated it as half a magnitude fainter 
than Chi, little, if any, brighter than 14 Auriga>. and de- 
cidedly brighter than 36 Aurigic, the resulting magnitude 
being 5.5. 

The region of the sky in which tbe new atar 'a located was 
examined for the Bonn Durchmuslerung by Schuofeld. March 
26, 1856, and KreuRer, Feb. 16, 1857; also again by Kreuger 
in the revision-zone, Mnrch 23, 18Sd, on which date he oh 
served a star of the 9.5 magnitude distant from the place of 
the new star 2.53. and U.B'. This faint star has, however, 
beeo observed anew at Bono and Hamburg. 

At Upsala on Feb. 2 i^ magnitude was estimated as 5.G, 
and its color us yellow. On observing ttx spectrum a very 
bright line waa seen at tbe red end, and another in the blue- 
green. On Feb. 3 the star was almost as bright as Chi, but 
the next nighl it was fainter. 

Al Kiel, Mr. Kroeger observed the speclruni on Feb. 2. 
It was brilliant aud visible throughout all the colors from 
the red far into the violet. A broad, blac^ band was seen 
near C. In tbe red and orange there were three groups of 
lines, separated by equal intervals and of nearly equal width 
and intensity, all wide, but faint. 

Mr. Yendell, living near Doston and an expert in variable 
Kiar observing, is authonly for the statement that between 
Feb. 9 and 22 the star appeared to him of a bluish white 
color with no tinge of red. This observation of the color of the 
star is directly oppoeite to that reported by the Eneliah and 
Oerman observers, and also that of mine made on several o^*- 
casioos. The star has each time that I have obaerved it, ton 
or twelve times, always appeared to me of a dark straw color. 
I have observed it with two insiruments. the -l-inch oomel- 
seeker and the meridian transit. Sir. Lockyer, the English 
Bpectroscopist. bus secured several photographs of the apec- 
trum. He estimated (he color of tbe star as reddish with a 
purple tinfre. Mr. Fowler, one of his a&siatantti. eslimataa it 
as reddish yellow; while another, Mr. Baxaudall, cstimalea 
it as purplish. 

Hr. Lockyer. commenting upon the phuLugraphs taken on 
Feb. 7, says, "The bright linea AT. H. h, and O are aooom- 
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psoied by dark linn on th«ir more refmncible sides. With 
the lO-inoh refractor and Maclean spectro9co|w, C was seeo to 
b« very brilliant, and there wer« four very conspicuous Hues 
in tbe rreen. Several faioter lines were also seen, and a 
dark lio« was suspected in the orantre. Mr. Lockyer noticed 
that some of the liaes, especially tbe bright ones near ^on 
(b« Ie«a refran^ble tide, appeared to change rapidly in rela- 
lire brlg^htneas, and this waa conHrmcd by Mr. Fowler. All 
the lines in the spectrum of the Nora are broad, althouj^h iu 
a photograph of the .ipectruiu of Arcturus, tnkeu with Ibe 
same tnstruai«nUU conditions, the linm were perfectly eharp. 
It is also important to not« that the broadeoiog of the Hum 
is not accompanied by any falling off of intensity at the 
«dgM, as ID th« caw of the hydrogen lines in such a star as 

Judging from the testtmODy here gi^'en, it is undoubtedly 
true that a new star has appeared to onr vision, and given 
astronomers an opportunity to study iU make-up. It cannot, 
bowever, be said thai the object has suddenly come out to 
its present magnitude. The probability points to the fact that 
the new slar is a variable of long period, and one that at its 
ninimnm siuks to ioTisibrlity. The veriBcation of this 
atatemeot must rei;t upon future obwrrations. W« have no 
reoord that indicates that a star ax brii^ht as the tenth mag- 
nitude has ever occupied the place iu which tiie now star has 
been found. All speculation a<t to its future history is value* 
leas, because we know nothing of its past history. 

The »tar is non lieinif constantly watched by all the pow- 
erful telescopes and spectroscopes of the world, its image is 
aJtaost nightly caught upon tbe photographic plate handled 
by men of erperience, and it will not sink back into inrist- 
btltty without leaving behind a record of great value. 

Geo. a. Hill. 

Washlaftoa, ac. Han-b % 



THE TIMBER TREES OF WEST VIRGINIA. 

THEGuj'audot Co4iI Laud Association, which is the owner 
of over 200.000 acres of land in the basins of the Ouyaridot 
and Twelve-Pole Rivers, in the Connlics of Wayne, Ixigan, 
and Lincoln, near the south west corner of West Virginia, 
has recently had the large limber trees on about 9,000 acres 
of I«nd counted and measured, thus securing reliable infor- 
tnaliOQ as to the actual present condition of the Trans-appa- 
lachuin forests of that region. The diameter of the trees 
was taken, with calipers, at about four feet above the ground ; 
then tbe length of the trunks suitable for cutting into logs 
or for long limber was carefully estimated by the eye of the 
skilful timber measurer. No trees were measured that were 
leas than eighteen inches iu diameter, except the hickories 
and locusts, which were measured from ten inches and up- 
srafd. Thedeltiilpd tables of this counting and measuring 
have been furnished me for inspection. I think that a sum- 
mitry of the detailed count of the results of the measure- 
meots on one single tract will he of interest to the readen of 
Seienee- For this purpose I select a tract of 653 acres on 
the top of the dividing ridge between the waters of tbe east 
and the west forks of Twelve-Pole River, two miles nortb- 
«an of the new mining town of Dunlow on tbe Ohio exten- 
fikin of Uie Norfolk and Western Rnilroad. about forty miles 
by rail south>4>ssi from tbe Ohio Rirer at the new town 
of Kenova. one named from the abbreviation names of the 
three States that are there adjacent. 

About one-half of this particular tract of land, say 8SB 
arret, ties on the east side of the dividing ridge, slopes from 
the divide and faces to the north of east, and drains ioto 



Bast Twelve-Pole River. Tbe other 335 acres liee on tb« 
west side of the divide, slopes to the south of west and draioi 
iolo West Twelve-Pole River. Tbe crest of the divide is not 
far from 1,000 feet above the level of the sea. Tbe following 
sttttemeot shows tbe whole number of large timber trees now 
growing on this tract of 655 acres, by kinds and exposarea. 
This tmct was found to have growing on it, 16,939 trees; so 
average of about 96 Urge Umber Ireea to the acre. 
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The propoKionale percentage of the hardwood trees of the 
abovetable, all those named except the tulip- poplars, pines, and 
lindens, is quite remarkable. The softwood trees arf>: 1,048 
no tbe westward slope and 923 on the eastward slope, a total 
of 1,064, nr leis; than ten per cent of tbe whole number of 
trees on the western slope, over fourteen per cent of those on 
the eastern slope, and nearly twelve per cent of the whole 
number of trees, leaving over ninety per cent of the west- 
ward slope trees and near eighty-sht per cent of tbe eastward 
slope ones as hardwoods. So these hardwood trees constitute 
eighlyoino per cent of all the lari^ couutod and measured 
trees now growing on fhis tract of land. The figures of the 
table indicate that the large hardwood trecii are more abun- 
dant on the westward exposure of the dividing ridge. 

The record of the diameter and length of each of tbe tnws 
embraced in tbe above list, that now lies before me, shows 
that most of these trees are of large size, the oaks ranging in 
diameter from eighteen to sixty inches, and in trunk length 
from twenty to sixty feet The bicltories range from ten to 
twenty-seven inches in diameter, and from fifteen to sixty 
feet in trunk length ; the pines from eighteen to forty inches 
in diameter, and twenty to seventy feet in trunk length: and 
the tulip-poplars from twenty to sixty-six inches in diameter, 
and from tliirty to eighty feet in trunk length. 

Jbd. HoTconss. 

SuvaWa. v«. 

THE SPECIALIST.' 

" Mant scientific men of excellent reputation are to-day 
guihy of the crime of noneoeasary and often premedilalcd 
and deliberately planned mystiHcation; in fact, ulmtist by 
common consent this fault is overlooked in men of distin- 
gnisbed »l>tlity. if, indeed, it does not add a lustre to the 
brilliaucy of their attainments. It is usually regardvd aaa 

t A tmm tbonclitt aDfxwaiad \>j Ib» «ddr»*a of \Xnt rMlrlaf pr«*ldMit of ths 
AiB*rla«a AmocimIoo for Uk> AdTuu3«iD>Di at ticXmiem, ilvUvttrad u iba lo- 
aiSB*potI> WAMluf, Aufia'. ISVi, tnnu wblck tb« quMStlaas faarv f Ivan ar* 
Uk«a. 
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hij{h cnroplinif^nl lo say ot A. that when he read hi» paper 
in ttie niathemuiicat sectioa uo oiic pri'scut was al)lu lo un- 
denland what it was about; or of B and hia tiook, thai ther^ 
■re odI,v tbrt-o tuoii in the world who curi read it" . . . 
"There is n Rli-anjip and unwholesome pwjmlire aKttinst 
uxtkiug ficiuuct; iuli'Uiifible, for r«ur that scieiiei} luay become 
(Mtpular.*' . . , **Th^re is hd uiiTortunate aud porhnps a 
lirowiiif; tendency among evietiliflc men to UeRpiEe lht> U!M>ful 
and lti« practical io ftcieoce, and it Gnds vxprewiioD in the 
by no means uncommon feeling of olfendis] dignity when 
an innoceot layman asks what is tbu use of some new dis- 
covery." 

The progress of science during ibe last half century )ias 
been eapeeially i*ni»rliable. Wc are cnjoyioj: the pi-oducl 
of the mental ondenvor of all the |WsL: one forward step has 
be»n followed by another, until, io scienlittc attainment*, 
wo are far in advance of the broadest viowe held a century 
ago. The age of the earth, ilR motion and gravitation no 
longer cause excited controvenieB. The existiinoe of fossils 
now ooi-asioriB no alarm ; whether fonnd upoo the mountuin- 
top or in the depths of the sea, the explaoatioa is equally 
iiatii»ractory. 

Geology, like the fabled giants of old, has taken wonder- 
ful strides; has stepped off, as it were, a Ihousdud years at a 
pace, and the sermons inscribed on nature's tablets have 
quickened the understanding and broadened human concep 
tiODS. Our knowledge of aalronomy and geology has enabled 
as to cost out the coiled serpent of suporstiliun, and given us 
Irutli iu its stead. CVin the tnmL fertile imftgiualion conceive 
of loftier heights than chemistry has reached when it is able 
to tueasurc t^e tlve-Qiillioutb part of a grain of uur far dis- 
tant sun i 

The use of auMJsthetics is almost entirely a growth of ihe 
last fifty yearn; like a Ix-ni-tictnt angrl, conquering pain, 
annihilating us with magic breath thesutTeringKof ihousauds 
of human beings. Witness ctnw the electric light, and think 
in oomparisoD of the feehln glimmer of tallow candlca. Not 
many years ago even the lonely light-house tower alforded 
nothing belter than tallow candles to guide the iravelk-r on 
the storm toased seB. Until recently electricity has beeu like 
a wild ungovernable force, but skilful bands are bringing it 
more and more under subjectjon. It is taking the place of 
brawn and muacle. The courier is no longer needed to de- 
spatch our messages on land ur by sua. Here and there it 
has been harnessed lo Ihe straet railway, and its practical 
applications are uuuibcrless. 

It IS but a few yeara since we have liad any defloite kuowl- 
edge of bacteria, but who uow is not familiar with al least 
the depredations of these iusidious f<»es ? Foes we may well 
call them wlien it is estinmled that four fifths of all diseases 
of hunumity are cauu-d by these pathuffenic uiicrubes, aud 
that (hey destroy more lives than war or famine, Are or ship- 
wreck. 

Who has enabled scienc*. this secoud Hercules, to open 
nature's doors and bring forth her treasures f Who is it 
thai has gleaned her truths and read her laws, but he wbo 
bus luude a special study of them f There is not a practical 
application of a force of uature and scarcely a material sub- 
stance that we use which has not resulted from the experl- 
meotal researches of specialisia. la it cot the geologist who 
has tnid us the story of the earth T la it not the chemist 
who aoalyics the sun, the biologist who unfolds fur us the 
life histories of our invisible foes i 

It is obvious that a geologist must have worked in ge<dogy, 
thai a botanist must have done sitecial work in botany : and 



in order to have t»«keu up special work ihey must oeewwarily 
have done elementary work. There must be a foundation 
laid before the super-structure of special work can iie reared. 
There is nn royal rond to knowledge, and there id nn abort 
cut to special work. The disciplinsry work which leads up 
lo special work must be done by each individual for himnelf ; 
skill iu ina4iiputatiou cannot be acquired at aecond-lmnd, 
and judgment is gained through experience atone. The 
specialist does not simply devote a few years to bis cbowo 
work and imagine his investigations ceas^ when he takes 
his Ph.D.; not at all; the devotion of a lifetime is bestowed 
on his speciality, which broadens out before him, luring him 
on with the mysterious charm of unexplored labyriallip. 
The work of the •i|>pcialist is to invtsliKate, to hud oat the 
truth. He must divcat himself of all prejudice, and with 
uubissed mind "head from the manuscripts of God" Ihe 
truths there written, whether found oti the granite rock or 
in the story of embryonic life 

In the simplest forms of life there is no sp^cialtzatioo or 
orgMns. Take, for example, the nn>a-ba. which is but a liny 
speck of protoplasm — no nndiriTcreutiated mass; having no 
orgBDB of locomotion, do mouth, no stomach, it yet moves 
about, finds its own food, appropriates and digests it. Uow 
does it accomplish theae complex operations f It nwves by 
pushing out a tiny slimy thread of protoplasm, and the whole 
moss flowing after it ; when it comes in contact with an ob- 
ject which will serve it aa food, it flows over it, wraps ilaelf 
around it, absorbs the nutritious parla. and flowe away from 
the dfbriv. Thus this little animal is at limes all legs, again 
all mouth, and still again allsloniach, but posaeswa no differ- 
outiated specialized organs Tbia we call the lowest type of 
animal life; Ihe higher we ascend, the greater the specialiia- 
tion, reaching its culmiuatiou iu man. The stomach pre- 
pares the food, the blood distributes it, the lungs lake charge 
of ventilation, the liver looks lo sanitation ; the heart is gen- 
eral manager, and the braiu, if you please, cultivate* "social 
science.'.' It is plain lo everyone that tJie work dooe by the 
amoeba is extremely rudimentary compared with that acxvin- 
plt&bed by man. Theumceba fulfits the two essential purpoeea 
of life, niainteuaoce and reproductioD ; mankind does the 
same, but wbo can measure the differenec in degree T 

Is not Ihe work of the general student and that of the 
si>eciHlist io a measure comparable to that of the lowest and 
highest types of life ; The general student who claiiua an 
equal familiarity with all branches of knowledge poateaaes 
but the rudiments of each. And mark the interdetM-Ddeocvof 
the most specialised organs ! No our of them can carry on 
ihc work alone; and it Is Ihus with the sciences, advance- 
nieut iu any one of llieni uiean^ general advaucemeut of 
the whole commonwealtb. 

Alt organic life is t>uilt up of cells; lake auy herb, stirub 
or tree; its tissues are made up of individual cells: each cell 
is Btled with protoplssni, and thoutrh the cell walls are ap- 
parently contiuuons, having nn visible o|)enings even under 
high powent of the microscope, it has nevertheless bcou 
fouud that inGnitfSmal streams of protoplasm extend from 
cell to cell, connecting the entire plant as with asynipathelio 
nerve into one continuous whole. .And so there ii» ao in- 
visible cord which binds nil nature into one hartuooioua 
unity. There is a kioship, a brotherhood, a great aympa- 
Ihelic nerve which runs through all branches of oalunil 
ficieuce. To the general sludeol tbey may appear iudcpcod- 
ent of each other, but the s|>ecialist digs down beneath Ihe 
surface where the roots are found ramifying in all direc- 
tions : meeting, overlaping, interlocking with e-ach other. 
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Wliat oifl th<!> ftpeciM)i«t in phjriioloiry do withoat some 
knnnlcdse of phyaini ntid cliuiublry r Ijkology, ztnloey 
■od bol«uy are Ii«d|{«d with iiroblcins wboM aoluUDn areio- 
btftlepeodem. If the sciences are uiiiti-tl as wiMj a network, a 
tp«<?iH)t»t in any oae of lliuni minti liavf some konwledge of 
t^ose which claim near kinship wiLb hb own. 

But the s|)ecia)i!it is Recused «f couching hiii disrovcriw in 
laiif^oage which is uomtclHgiblp. of being UD|iraeiical: of 
Iryitijf as it wer« to hide his liiiiit under a hu»hel. Are theap 
accusation* well-foundMl f Are they irue i U it reasonable 
10 sopiKwie thai one who Ktudie:^ in iialure's )a(x>ra(ori«s a 
Ufeltnie should think il desirable loerecla wall aliont seienoe 
it it beonme ptipQlar i Are not specialists odmbered amonif 
le world's ureat leaders 'i To whom is due ihf- great ad- 
inceiiient in medical science hni to speetolisu, who in their 
ibomtories patieully sought for answers u> problems of 
whose iinporlanee the common mind bus no conception i^ A 
few yeara ago a war of word* waged high over ibn theory of 
•poulaneous generation; who hut the specialist wua able to 
■Mlla forever this formidable queslioa. Did the world 
ioMfttie for one moment that the invesugationB which re- 
6uU«d iu the ratablishtnent of the " geroi theory " would lend 
to practical re^iiltx ? Physicians, surgeons and boards of 
faeklth bill apply the priiu-iples elucidated by the specialist. 
Ijtdter B laboratory and bcliold u HpeciuliBt in the niid«t uf 
lit bfurtcriologicfll investigations. Would the observatioo 
likely to call forth predictions of practical results ? You 
lid *ee " cultures " under hell-jars, microscopes, and vari- 
appamtus; " but." you exclaim. " what beenng do they 
iiare ou hutniin welfare ? " Under the auperrislnn of the 
Dieriologist they touch the very henrl of humanity, bid- 
it look lo its drains aud sewers, to its drinliing water, 
air it breathes and the purity of its food. Our knowl- 
iof disiufwliou comes from the same source; who can 
measure the practical results i Practical uppIicjtlion» of in- 
veettgatiuiis in fungi reach out to the horticulturist and the 
farmer, who anxiously look to the specialist for remedies 
Bgaini^t their micrusc<ipic enemies. When (be revults of the 
luvestigatione of specialists rndiate like the rays of the sun 
to all humaoity, offering halm for its wounds, remedies for 
it* ills, shall they themselvcK be deemed uupractical, having 
DO coQccro for human welfare 1 When ibey stand face to 
face with nature and read the histories alie hai* wrillen on 
shell and stone, on land and ai^i when they recognize the 
baad of union in the division of labor, shall they be charged 
with "deliberately planned mystification" of the truths tbey 
would gladly sow broadcast over the laod I Specialization 
\s a law of nature which is stamped on every blade of gra.¥i. 
and ou every tlower that blooms. Heredity emphasizes this 
law in every phaae aud form of life. If it were not so, no 
iodividual'ty would exist. The oak tree does not take upon 
itsvlf the pn.iiiticli(in uf rosea, apples or grapes, nor does the 
mse ever dnnm of producing acorns or of eUboraling niateri- 
nbudi will ultimately form an oak tree. Eacli individual 
ell ia every plant contributes to the building up of its own 

tlBBUe. 

Suppose we take the mum-nl notes of some grand sym- 
phony, and scatter ihew at random on tlio musical staff; 
rendition would create but jarring discords. Ijet a Moxart 
or a Beethoven place each note where it belongs, aud the re- 
lUiDg harmony " wakens in the soul a feeling earthly 
ich can ne'er declare." May not mankind he compared 
ihese musical notes, creating discord in !>uciely because 
le individuals are not so placed an tn enable them to gratify 
leir best aud highest aRpimtious, to do (heir special work i 



Is it Utopian lo hope that each individual, like each tmie in 
a musical conception, may some day swell th* grand obural 
of the universe ? Mrs. W. X. KgLUEKMAX. 

Oolumbita, O. . 

ON A RECENT DISCOVERY OF THE KEMAINS OF 
KXTrNOT BIRm IN NEW ZEALAND.' 

A DEPOSIT of moR bones, larger ibau has he«n found for 
many years, has just been discovered near the town of 
Oaraaru. in the province of Otago, to Ihe South Islnod of 
this colony. Thcirpresetice was indicated by the disinti-rrinp 
of a bone during the plougbing of a fleld, by the proprietor 
of which Ihe circumstance was cominuoicated to Dr. H. de 
Lautournf Oamiiru. This gvntlemaD, who is well knowD' 
through his paperx on Ihe diatomaccous dcjiosits discovered 
by him in his district, at once inspected (he spot. Finding 
that the deposit was large, he Hrst secured, through the kind* 
oeaa of the proprietor, Ihe InTiolnhility of the ground, and 
tlien telegraphed the in formation (u Ihe Canterbury Mtiseum. 
I lost no time in proceeding to Oamaru with one of my ss*. 
sistaals. and supennteudvd the digging out of thn h^nes iu a 
systematic manner. The site of the deposit was at Enfteld, 
some ten miles lo the north-west of the town, on ground ele- 
vated several hundred feet abore the level of the see, in ■ 
shallow bayleted hollow, into which the unbroken surface of^ 
the expansive slope gently descending from the Kurow hills 
to the open vale of the Waireka (a stream that riwH further 
to the west) has sunk here for some seven to eight feet below 
the general level, and which, proceeding with a genlls 
gradient valleywards, becomes a ditoh-like conduit for a 
tributary of the Wairekou In the centre of this depres^on, 
which does not exceed ten or twelve yard« in width, the 
ground was of a dark brown color, damp and peaty. On 
removing the upper layer of soil fur ti deplli of three lo four 
mches round where the boneK had first been brought lo the 
surface, and whereon wan strewn abundance of small crop- 
stones, a bed of very s'>lid peat was reached, and firmly im> 
bedded in it were seen the extremities nf numerous Dinumia 
boaes. most of thern in excellent prciwrvation. though dyed- 
almotit black. Further digging showeil (bat certainly many 
of the skeletons were complete, and had been but sligtitly, if 
at all, disturbed since the birds had decayed. Owing, how- 
ever, lo the cloiie manner in which they were pecked t(^ 
gether, and especially in which the limbs were intertwined, 
it was rsrcly possible to extricate the bones in the order of 
their relations, or lo identify with certainty (be various bonw, 
of the same skeleton, each bone having to be extracted u 
the circuiiistftnces of the moment din-cled. In many cases, 
a^aiu, only the pelvis and femora could be traced in situ, 
tlie vertebnnand remaining leg-bones being iDdtstinguishable 
in the general agglomeration. It seemed evident that (he 
birds had not died in an erect poiiturc, but more probohly 
wilh their limbs bent under them or in the gauie plane with 
the body. Iu some inslances, t>enealh the sternum were 
found, lying riuile undisturbed, the contents of the stomach, 
consisting of more or less triturated grass mingled with crop- 
stone*. The qnantily of these smooth, rounded (chiefly whlto 
quartx) pebbles — in size from tbal of a bean to that of a 
plum — mingled with the hones was eoormouis, and would^ 
if collected, have formed more than a cMrMoad. Bxoept 
where the bones were, (h«re were no pebbles of any sort, no 
small etunes, nor even sand, anywhere around. The nearest 
place nherv pebhlvs of ihe same composition are to be found 
is, I was informed, several miles dtstAtiL 
> rrvm Xsiare. 
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Four treucbM, or pita, in all, were sunk. Tbe Uimeusioas 
of the first. wliicU was excavated eiitirflf In i>eat. did not 
exceed three feet square and three and a half to four feet iu 
4eplh. When it wa« exbau»t«d of its treasure, a second 
search was made about twenty to twenty 6ti- feet biijrber up 
the hollow. The climeosions of this pit extended to about 
«even feet iqaare and to tbe same depth as the first. Two 
more trenches, a few feet part, were dug at about tbirljr 
yards still further up the depression. They were not so lar^ 
as the other two, but they extended down to about the same 
depth, three and a bnlf to four feci, the bottom of both being 
(as it was in the- second) a bluish flay, with which, in the 
pitfurtbesl up, wa« sparingly nnDgled a small deposit of the 
Qoeit silt. In the Brst pit portions of both CnemiorDis and 
Hsepagornia btmes were found in abundance, and remains of 
aercral hundreds of mnas of all age«. U was from the second 
pit, however, that tbe largest deposit of moa bones wan ob- 
tained, and the most perfect ttpecimen of food remains from 
beneath a sternuoi. Here, ahio, numerous bcues of tbe giant 
buezard and of (he great extinct goose were exhumed, and a 
'Cranium as large as, if not slightly larger thau, that of 
Onemiorois, but of a species with complete bony orbits, as in 
the Cape Barren goose, and indistinguishable from Cereopsts. 
Bones from other parlaof New Zealand now in my possession, 
which I hope shortly to describe, indicate with certaiuty that 
several species of Cueuiiornis formerly existed in this colony. 
Some of these bones are remarkable for Ibeir slender ele- 
gance, and indicate species less in size and lighter in build 
than Cocmiornis calcitrans. Among the bones so far exam- 
ined, I have oljiwrvod uo remains of Apiuruis, of Ocydromuf, 
or of N'oloriiis; but I ponteas an adult tibia of a rail smaller 
thaa Porpbyrio melanotus, j'et larger than any other exist- 
ing New Zealand species. Tbe tar^-m eta tarsus of a species 
of Anas, about the &iee of Anas Bnacbi, the metatarsus and 
sternum of Apteryx Oweni, and cmnia of A. auslralis, are 
among the bones recovered at Eofleld. in addition to tbe 
metatarsus of a Biiiura, sooiewfaal larger than Biziura lobata. 
the munk duck of Australia, an interesting species for which 
I have pfiiposeJ tbe name of Uiaiura de Lautouri, after the 
gentleman to whom I am indebted for the acquisition of 
these bones. There are still other bones which I have not 
yet been able to identify. The Dinornis remains belong 
chiefly to tbe species elepbantopua (of unusually large pro- 
portions), to ingens, and to rbeideH. Very fine specimens of 
pelves and sterna have been obtained, with numerous crania 
more or less iwrrect. In this second trench tbe excaralion 
penetrated through tbe peat into a bluish clay chnrge<l with 
water (which was. indeed, reached in sU the diggings at 
about four feet below the surface), and into tbii clay the 
bones just protruded, but no more. Tbe oaseoua remains 
dug from the last two holes belonged 1o the same apeciea as 
those from tbe others. Digging and probing the ground be- 
yond tbe boundarieA of the trenches showed us that we had 
exhausted tbeir contents; while tbe probing of tbe ground 
in the neighborfaood for a considerable radius around, aud 
in other peaty spots not far off, failed to afford indications 
'Of other deposits. 

The number of perfect femora of Dinornia brought away 
exceeded 600; a large number were iki decomposed as to fall 
to pieces in tbe handling: while a great many others disin- 
tegrated, after removal fmro the ground, on exposure to the 
atn)04phere. I be]iev« I do not over-estimate, therefore, in 
saying that from SCO tu 900 mtua at least were entombed in 
tbiii shallow bnlluw. So many niuas (leaving out of the 
nekoning (be other species of birds) could not by any possi- 



bility have found standing-room, however crowded together, 
in the entire area of tbe depre«aion. It would appear evi- 
dent, therefore, that they did not perish all at one time. To 
account for their burial in such numbers in areas so circuaa- 
scrtbed seems tu me al present impossible. That their bodies 
were entire when they were deposited is clear, from ibe 
presence in Kuch abundance of tbe crop stonna, from the posi- 
tion of the bunes, and from tbe Qnding of the intact con- 
tents of tbe gizEBrd. No stream of any siie conld 6nd origin 
in tbe immediate neigbborbood, and no Htream which conld 
have transported tbe entire carcauea of birds of such bugtt 
proportions as Dinornis ingens or D. elepbantopua could 
ever have occupied this ravine-bead without leaving traces 
of its action on tbe surface which would be visible to-day. or 
without washing away the very Rne silt mixMl with tbe clay 
on which the bones lie, in the bottom of tbe most upland of 
our excavations. None of the bones are waterworn. This 
little hollow was, in the early days of its present proprietor, 
very wet and boggy, and several springs have origin in it. 
It the moan made this a highway from one part of the country 
to auothvr, it seems difBcuU t>> believt^ that birds su powerful 
of limb, and standing at least 10 to 12 feet in height, could 
Slick fast in so shallow a bog; and to conjpctunj why eagles 
of powerful Bight, slender rails, small ducks, and compara- 
tively light-fooled kiwis also abould become ensnared. 
Driven by 6re in the surrounding bush — which may have 
covered the country then, for the plough has, I am informed, 
brouiibt to light the stools of many large trees al no great 
distance, while logs of wood were found among the bones — 
did they, iu a struggle for life in a narrow space, trample 
each other to death 1 The presence of the strong-winged 
Harpegoruifi in considerable numbers seems to militate 
against this explanation, and no calcined bones have been 
discovered. An explanation ittTered some years ago, to ac- 
count for the presence of a great number of moa and other 
bird bones in a somewhat similar situation in the Hamilton 
swamp — that during severe winters these birds congregated 
at tbe springs rising warmer from twiow, and were overtaken 
by a severe and fatal frost as (hey stood in tbe water — ap- 
l>enn) unsatisfactory in tbe present case, as there are numer- 
ous springs aud equally boggy ground near al hand, round 
which no remains can be found, and to close to tbe sea such 
excesBtvc froBts are now unknown. That ibese were individ- 
uals who. during an excessive drought, arrived at tbe springs 
too far exhausted to revive — an occurrence common enough 
in Australia — and that tbe water there was charged with 
poison, have also been offered asexplnnatious. But the per- 
manence of glacier rivers, highest in the hottest seasons, 
precludes the idea of animals dying of thirst in this islaoi), 
or at all events in this locality so near to tbe great snow 
river Wailaki. Poisoned water-holes or eahatations of ca^ 
bouic acid might be a sufficient reason, yet in those springs 
el.<M>where where Ix>ne8 have been found chemical analysis 
has failed tu detect any substance harmful to life in their 
waters at tbe present day. Not a single indication of bumao 
intervention was observed. No bones were discovered whic 
had been broken iu tbeir recent state; neither kitchenmic 
dens, nor renuuna of o%-ens or of native encampments, occt 
anywhere near the deposit. 

One ptet:« of egg-sbell dug out of the highest trench ia not 
sufficient evidence no which u> base the aupponlioa that ib^ 
spot was frequented as a nesting- place. fl 

AtOlenmark. in tbe aorth of this province, tbe historic 
spot where Ibe original [MOtnewhat larger than the present) 
find of Dinornis rellquise was dug out by my predecessor. 
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th« late Sir Julius too HsmI, tb» bones of niifnAroui; HpeciM 
binlti besiden moan Trer« found. Tbeir occurrence iu the 
tuatiODS where tbey wer«(li»ct>ven*J, and Ihp way in which 
thfy w*re lying- — polire bodies with their sterna covering 
crop^toues in situ — have been explained by the 8iipiK)*ilion 
thai the a»oa& were overtaken by a fierce sod Budden Btorm, 
and thoir tuiire carcasses piled by wind and flood into vast 
bMpa, an explanation against which the presence bere alno 
of tfao aaiue powerful buzzard and other flyias birds rises as 
nn objection. Yet there is nothing either in the situation or 
the disposition of the bones to make it impossible ; sltll 1 
cannot help fe»-]iiig tliat that cannot be the true explanation 
which satinRps only one inaiuntrt* out of so many assemblagps 
of detd birds of nearly always the «anie )i|>ecies in situations 
almost ftimilar. 1 hope, however, that when I have made a 
tfaorouKh examination of all the localities where, and the 
conditions under which, moa remaina hare been found, in 
tbe tiiflit of the personal experience ffuined in the exhuma- 
tion of the present deposit, and when I hare completed the 
ideDliOcation (on which I am now ensuffed) of Lbo smaller 
binl bones associated io them with the moa bone«. some light 
ty bove been gained on this at present mystprious episode 
the hislory of the ancient Avians of New Zealand. 

Hbhbv O. Fobbeh. 
I OfarWcbaKib, »» ZMUod. 



LETfERS TO THE EDITOR. 

mpanOtnt* are rtgttetted t0b«iu brU/a* potMibte. TKt wri(«r'« lUnM 

ttnaUt*t«»rtqutrt4 tuproofofgoodfattk. 

Oa M^MMf te ddnonM. oim hittntrtd «op(M af llw numbrr eontafadi* kit 
Otmmmmimtion »iU b»f<tnMuidfr4« to siMi eorm^andtnt. 

Jlk* 9iUtrr vlU b# gtai to piMUK iut|r qutrttm catMOiuuif wjiJk ih» «kjrac(*T 
a/ UU Journal. 

Need of Phjratology and Anatomy in Psychological Training, 

IB a recent article in Selenee, by Dr. E. MT. Scriplme of (Jlark 
Dnirersity. aome valuable and practical ideas are B<lvanced con- 
cerning ■' the n^-ed of psycholo/ioal troinin};," in which the neera- 
sity of a pradical knowl'-dRc of phvsici* im mudi* clmtr. But no 
leffs neoeasary is a like knowledgv of physiolofcy and anntomy. 

Physiolofticul psychology in no misnoowr for oiwlpm psycholot^y, 
beCBUve It is aa much if not more phystulogical than iwych'-logical. 
That, txmsetiueDtly, a somewhat exteusi^^e kiio>*'ledi;e of pbj'Biol- 
ogy It a sine qua non for the thorouglily trained modern p^y- 
cfeologi«t goes wiihouC sayinc: and this U att cnie whether there 
be sympathy or ttot with the moitern view, fur in the latier case. 
tbe psychologist can hardly avoid dlscaasiog some ul the results of 
physiology; aud Bitch discussions, 10 be truslwortby and valuable. 
mu*t l>e ttaaad upon knourleilRe. And here in noi me*nt mrre 
book knowledge, bat experimental knowledge gain«>d in the 
pbystolOft^cal laboratory, otbcrwi^ when ono speakn of aenaalions, 
I reflex mtAloa, afferent and efferent mTv^a, etc . it is ditticuH 
^^JO uadaatand how be can have any adt^uate insight into the ob- 
^^■nie* reality of these phenomena. It is not ialetided that any 
^^BkC* amount of time be required Tor pniely physMti^ical hib"rB- 
^Bery work. A term's coone, say of sU Lours a wct'k, oiiKht lie 
^b* minimum-, in Ibis caw it b assumed that tlio tftu'ivnt has a 
general knowledge uf human and curiipatati«-e physiolOKy. 

If tlw above requiremcotfl ore necessary for one who proposea 
to iiody phyato psychological (luestions, it may be inquired fur- 
thsr M to anatomical knowledije, That a proper conception of 
pliyaiology la not possible without anatomy i» f^o obvious as 10 ho 
eommoBplace, and yei there are some who are serious sru'lenis of 
fibysiological psychology who liave t»o practical knowledge af an- 
Uttny. A general dissection of thii hody and special di^SeclioD 
of Uie sense-organs and tjrain, whilit it woold require more ti>iie 
than the physiological course, would be well worth lb« extra 



trouble, siucv' it is preliminary fouodation-work, and is also neoea^ 
aary fur the inr»tigation of patbokjglcat clinical paws, aome of 
which are of the hl^best Importance for tho physlologicftl psy- 
chologist. For this and other reaaons an elementary eourse in 
practical hiBtolo$;y Is nccenary. Tbiu it is not clear bow any 
stttdent wlthoot practical knowledge of coarser and Oner anatomy 
can aiudy and discass intelligently queslions concerning cerebral 
localization, cranial and spinal oerrea, spinal ooliuan, medulla. 
(Mongftla. etc. 

It maybe olijected that many ft the facts learmrtl in »och a 
oounte of study wotild not b« of direct ntiltty, but thb could be* 
urged against almmt any course of study. Tb« rniueof such 
negative knowledKecoBsistB in serring as a sort of ballast in aiding 
tlie student in avoiding mistakes. 

It may be seid that if practical courses In anatomy and bislalogy 
are requisites, why not alto similar eourwe in pathology and 
psychiatry. It la true that these would be valuable; but there 
mu«i be u Umit; perhaps the student could take up iodiridual 
paihuloKicnl casus as they came in the courw of his work, provided 
he has the physiologlca), and anatomical knowledge ot normal 
man before mentioned. It is assumed that the specialist in 
physiological psychology will read the writings of speciali'tta In 
physiology, anatomy, and pathology when Ihoy treat of lupica that 
bear directly on bis own studl4-S- To read such liberatme. appre- 
ciate the points of discu^iun, and make deci«ions as to w«ig^ of 
evidence, requireaal least a practical elementary Icnowltdga of tbv 
aubjWts. 

But it maj- be objected that, with accurate book learning and 
goxl diagrams, oire can f^ia sulficient insight without going to- 
the trouble of taking th« practical courses. This objection b mora 
real practically than ml ionally. for many do not care for vivisec- 
tion, and much le«t dis^cciion. It I* a well known dlfnculty, 
common to medical schools, to otKain failhrulooflS in diMfction. 
There seems to be a natural disinclinalion, not of tlie nature of 
dread or di^KUtt that may appear on lirat enlerin^ the dixsMttng 
room, but quiie another feeling, that is ra9i«>r experienced than 
described. The ph5siologtcal psycbologiit who has bad no medi* 
oal training is very liable to have a strong disiucHnatlon to pno- 
tkal w<irk in anatomy, even If he belicsee In lis utility and oooss- 
slly. Then tb-en is sometimes tbv re<.-llD>i that it is so much easier 
and savcM time to rtt quietly in one's own room and ctady tb« books 
and dtugrams. 

It may be said that some good workers in physiological psy- 
cholncy have np?er had this prelimiaary training, bat this is 
ralhet m spite nf such training. As Is well-known, many stu* 
dunts of philosophy. liavinK become dbsatlsfled with ita melboda 
andrrsatis. tuiveiuroedtheirattention to ezpcrimcnlal psychology, 
and have neither time nor opportunity to return to preliminary 
work, which they could have done had they known hefordund 
the sofaeequent direction of their stodtes. 

The fact that the majority ot leadata in tbe department o( 
phy»iulngi<r«l luvohology were previously physicians or students 
of medirine Kulicste*! the direction which the tiaioiOR in phyalo* 
logical |M)chi)luigy should take. A. UAODtHfALO, 

WuUbk1«i, d.v. 



Aathropolegy. 

THE S'*ieooe of anthropology has so far progressed that it is ds> 
siraole !•> keep a silisractory account not only of its operatJona 
but nf lis resources. Uoder this bead should be Included: 1. En- 
cydopssJic works eeneral imtlsM, annual addresses. counKa ot 
lectures, dietkHiarifo general dis-nueiomi, and clsasificationsof tbe 
Bciencv aa a wiiolv. 2. Sucipties, tbeir organisation, scope, his- 
torv, enterprises, and publications, as well as annual assemMtea, 
caucosefi, coogret^aea, national and tDternational. 8, Perlodlcala, 
devoted »> a irboie or in port to anthropology. 4. Museums and 
laboraiorieti. public and private, expositions and loan exhibitions. 
LIbrarteH, KaHeries. portfolios, etc. Including InstmciioDS tQ 
eoilc**ior». 

At thH time it is desirable to know wbst is doing in each State 
alonif the line of anthropology. We all know pretty well tbe 
work doing in Ma>SNchu«stts ; but whsre should w« look for tbe 
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lircbiieologic^l ntul Aiit)iropo1nf;io!il r»«ourryi> of Mnine, N<^W' Jersey, 
K*Tilticky, Oregon, etc. There are in all th<* Stales soowUes of 
natural hrrioiy, anH it would be pleasant to know w1)i>ther they 
<JifCUM aothropDlofpcal topics. Many private collection* of gn»t 
T«iue ar« to b« found in tUe States; who knows about tbem? Now 
I •ball be deliKbted to bav« the following questions auawered with 
nfenmcc to vwry State in the Union : I . Name of Hocicty, publi- 
cation, or collection, public or pfivntu, devoted to the n'liole Of a 
part of anllirapoloRy. S. Tb<; uulureuf IbiorL-Ialion tolli«8ciritC« 
with lletH of printed boukc or refert'iicee in print to thciid. H, The 
name and address at the [lerBon ivho will be glad to give infurma- 
tion. O. T. Masoh. 

Batttttwolaii laaUluilOD, Wm&IbkMo, D.C, Mar. II. 



The Aboriginal Amedcan Tea. 

' ComntNTW*! nn my recent query an to any recent use of Ceano- 
thu* Amrriountui a* n tmlmLitule for China tea, Profraaor W. }. 
McOev of till* United SluksOeulogical Survey wril«M me: — 

" Your lilUe note in a ctirreiit number of Science on «b(.>riginal 
t«a is before me. The eastern portion of the Great Plains, in- 
cluding Iowa, DHnote, and part? at least of Miasotui, Minnesota, 
and Wisconsin, ie a favorite habitat of the so-callei " red root" or 
"red-root tea" (CeauothuB AmericanUH): and durioR war timesi, 
when the pricea of tea nod oofTee were prohibtlory, so far at least 



as flrxt «ftt1er« in Ihat country wer« ronceniml, many Habatitut 
were employed. Thf common auhstfinLe for tea was the red-rn 
and it was rory largely uaed in this way. The commonnl dUb- 
3titule for coffee was rye. usually mixed with a small quantity of 
the coffee bc-rry, liotb roasted and browned in the amial way. I 
should say, pr-rluipa, that the identification of Ceanothua Am* 
canus in partly my own and may |XMnibly he erroneous." 

I hope w«> may bar* other such interesting and valuable 
plies. Jeu>. HoTCIiKis<t. . 

stsuDUMi, Va- 



The Date of Disconrr of the Gaiapasos Islandt. 

I AM in l«bted to Dr. H. Wlcbmaon. the editor of Petermatit 
Xittf-UiuiytfH, for an answer to my question in 8tienee of Jan. tB 
1S63 : "At wh)*t timn were tl>e Qalapagoa lilands discovered?" 
Dr. H. Wichniann kindly calls my attention to a paper on \hv 
history of diaeotery of the Oal&iugoa Ulaods, hy Timt-nez d<r )«. 
Espoda. published in BoMin de la SociMmt Oeogr. de MadrSM 
OLt.-Dec, 1891.. XXXr.. Nos. 4-6, From this it is evident. Ofl 
Wichmann writes, that lhedi«covery of the islands, " Arcbip^laRo 
EorsDtado." wa« made tbe lOili of March, tnSI, by tVay TomAa 
de Berlauf^, Bishop of Castilla del On>, whose report is prioled 
in the paper. U. Bauk. 

CUtfc UolvBralir, WorcMMr. HsM^ Mar. It. 



CALENDAR OF SOCltlTIES. 

Philosophical Society, Washtog^toa. 

iimr. 12. --B. Pickman Mnnn. An At* 
temptod Solution of a Social Problem : Alex. 
S Christie, Uemarka on tbe Uiuraal Varia- 
tion of the Barometer; U. M. Searte, On a 
Simple Form of a Double tma^ Mtcrom*> 
ler. 

Society of Natural History, Boston. 

Mar. 16. —J. Waltor Fewkes, The Moki 
Soake Dance. 

Oriental Club, Philadelphia. 

Mor. 17.— Cyrufl Adier, An A<-roiml. of hw 
Recent Travels in the East. 



Publtcatioas received at Editor'i Office 



CoLMtar. K. Uansaltr la Its Uilfin aail Bsrl^ 
OrowUi. Chtoucn, Opro Court Tub. Cn. li". 
OT p. tl.». 

Boouawau'ir. J. A. H*«D«tlc ObieiratloiiB ■( ilie 
V. S, Ksval Utwarvatorr. WasAlaRUa, Oorttm- 

BMDl. 4'. P»pSf. 9Bp. 

lUasB, O. C. Bspott upon son* ot ths MA«ietie 

OtMvrvktorlM of Barapv. WMtalngtoo. Qornra- 

ai«Bt. 4*. Psp«r. tip. 
IS. 8. MAT4L Ohsbvatosv. Metoutolairto^ ObMr- 

fsliosi and Ssaralts. i^^iw;, WsAblottoo. 

Q«V«nnBMt. 4'. Papei Wl p. 
V, 8. Cixm uiD OsuDn-ii; eIvrvict n«.(>ults ot 

HacDWllc Ubavrvaliuus at Loi Aanlan, ('all- 

fttnls, lew-teiW. Pan l. WuU&fftoo. UoTcm- 

B>«at. 4'. PapM «ip. 
Bartj ExjwditUias to lira Bvsloa ot Bertas Sm 

aad Htrslt Waahiiisttui. OoverBiiiaat. 4*. 

Paper It p. 
I&t*m»llai>al 0<Hx1«ttc AuoHstlon. Kintb Oon- 

tereae«. WisbliutoD. Ovvertiumiil. 4°. PaMr. 

IKp 

Houaiwaa Early i.!lisn of Li>ni Istsad tjooad. 

WaabtBi^Mt, Chiivmrevul f, Papi-r. i p. 
—Ob an Appcoxlmau MMkod or Oompiitlof Proti. 

abte Etrot, On the DatetaUnatloii bjr ti-aat 

gonarw at th* Rslatloa bntwcpn luro VartaJilM. 

WMfalMrLOB, OoiraratBcut. f. Paper IB p. 
ClntlM Css of ObMrrMiotui o( t'ttrrfote fur Vr*- 

dlvlloB Purpoava. VaatiliJKtvu, Oovemiupat. 

I". Papdf, J«p 
^^Tbo HaUoaal PtiotutTDMi of Ilia Stauilard Hrlr* 

sad UkMraaaBM. W«4bUtct»o. Oovetnin«Bl. 

4'. Panr. «Sp, 
Tbn ll«UU4)a of Um Tard (o Uw Heir*. Waab- 

liwtoB, QovvnuDOBt. 4*. Pa(i»r. ftp. 
TMM at Saad* Uook. Obaerrad AM PraOlcted 

Tlmaa aad H«l|t'>t* duriuH Cba jaar MA. W««b- 

Ington. OarnraBinnl. 4°, Paper. 10 p. 
ffarMPva, Eowtao. TT«Ti>la aaioaicat tha Oivat 

AndM of tba KguUar: vlth (igpnlamentary At^ 

riodii. Kew York ;Cbarl««8erfbu«r'a Sob*. 8*. 
TOU. Pp. «M. ITS. 



Business Deparlinent. 



Qvi. L. Englioh & Co., miDaraloKists, 7S8 
and t^i Rroadway, New York, have jnst re- 
c«ivod u )urga lot of An« cut OonU, which 
were Mcured' by Ur, Niwn in Mcixioo, and 
they are prepared co ttupply customent at un- 
precedeutly low pricea. RDsd Advertiaement . 

A Catalogue of an Ezhtbition of Studies. 
Drawings and Sketches by Turner. Oaini- 
boroujib, Blaks, and other cunlemporsry 
English Hastors jast opened at the KoppeT 
Gallery is publishotl by FrMtertc-k Kn|ij>ol He 
Co., 30 f:ast Sixloeuth Street, who will 
mail a copy to anyone mentioning Scickck. 
There are 145 drawinga sbowo in pencil, 
ink and wnt^r-oolor memoranda, but little be> 
wxa finished work, and consequently more 
interesting to the student. 

J. H. Goodwin's Improved Bookkeeping 
and BusiiUMi Manual, advertised on title 
page of this number, is all that the author 
claims for it. That more practical informa- 
tion about bookkeeping can be obtained from 
this book than from any »>llege or jirhf>ol 
conrM t« abundantly couiirmiKi by the (.-x- 
parience of thv writer witti the earlier edi- 
tions, as well as that of his sotui, now buc- 
ceasfnlly eetabllahed in butineM, and who 
gladly acknowledge their indehtednasa to 
this one publication tor the help It has givi'n 
them aaaided by a teacher, i'he iattr i^di- 
lioiM contain nianr impruviftnenln which 
luaka tbi< |iublioittiui] iocreiuiitgly valuable. 



E«chanEee. 
IPrceofcharac taatt, iro(maiiBtac(ontcharact*r. 
Addrcu N. D. (.. llodGO.Srt Hto«dH*y, Nav Yark.l 

Ker Ml* nr exchange, Um Auiiand. lo to<i.. iBI* lo 
iB;i. iededinx 6 rolt. bMind. 4 in numbcn, W'btrlar 
Saivcy. vol 1. Gcog. Rcpoil; alw vol. A. Uotany; Pro* 
duoioNof toidaiid Ulvarin Ibc ym.ed SutM, iSI^. 'i. 
'■' '}. 'y. iMllridgc ttlbnai ol Uan«b W))l >«ll bi Trry 
luw price*. J. i. jMnci, i«4} C«rcorin St., Wathlni- 
lon.D. (.'. 

Cbavkal Libnry lot ulc. Frcscntu* Ztiitchrift (m 
AnalyiUchr Cbeitiw. Cnnpld* ju voluiuea, bouxd. ai 
f^ 50 pcf rolQBte. F«bliaa'> Handwoiicibvca da Cke- 
taic, I ■olumo*. bound, and t pattt nl Vol. 6taol jrrt 
CDnp>«l«d).aI f 5 each for Ibcboujid valkimet. aad 40 c**- 
1*1 p»I lai tha ■u1>wiji>vnl aiinbrrt A lilt o( otlxf 
ibcmiE'l and miner't' lital uroiLt nitl be (uraixhad iia 
ipplKaiion. Adilraw P. O tUii 1^7, Waawatom, Wk 



foi aicluinn. — A Snc lhtnaan-k«T«d IhiW bi lcath«i 
coT«*«d cakc lac a pbouci'apK cancia MiitaMv ita nuli- 
!i>f taniem diil*! Flu<e nut la*, aad 11 naarlj sew 
U. (>. COX. Uankaio, Mian. 



Wants. 



Aed ^y Ail nimtijii A{ttii»tHK»^%, #r aHf^rttn irtk{u£ 
HtKt ett If fill ii ^litiem t/ thu .'iaractt', f/ il Ikti 
t^rt ttAt \tT ,*/ §tLuii£i,iktmist. d'attfkntriAu, ar what 
»*l. cam Aart Itt ' Si'aml' inttrUM mmiltr ikil ktad 
at »oi*»fj a <•■■/ tiat. yathfng imtrUd at ti%$ fh»m 
tfittUtt a Hmt fiffaid If tt^m/t, if mtti <9R^tnnmt, 

TBAllSLATUtl w&DiM to md Gwrnaa erctUtee- 
10f*l voita at alttbl (no wrltlna) (las IsoUltsr 
rith laabniml teruia dealred. Adaraaa "A.," Box 
149. Hew Torn Post UlSw. 



AltTBD.— A iKisLtioo la a uaaiiCMminM estali- 
llabmsat b^ a mnDittaotorlag CtMoiuc rA ln> 
ventlv* aMUlj. Addreas H. W. B , ean Of SM«a<«_ 

9;4 0n>a<l»*r.N. Y. H 



W 



eLani 

at. 



A^TKD.-Bofika OB AnUonj' and II. 



I IIvpDOtl 

books ta 



Will paj caab or (Ive similar bosks ta «■- 

ts ATbd want owdleal batCarj and pbote out* 
H ANDEOSUK. m Siatt aCreut. CUo««o. Ul. 



W^ 



A 



AirrKt>.-A oall«<e Kradoate vUh sons neraial 
tralnlBit. to toacb tbe eelrnoas. at fl aODpvr 

SMT. la a BoBibem eollSML A Baptist or a MeUiod- 
it preferred. Most use be a Aratela^ Latta 
saboiar. A. U. B«*ts. Box K, MUledtevUle. aa. 

PBOFEt«SOn»UtP la GbMBiatiy b waated b* 
OB* >bo bax bad Am /ean' aapsaiesoe ta thai 
cepaoity. Would prefer to fire lastnMiUat) by 
laDlara* aad Piptfrlmnata mtbae thaa av test-lKK>k 
metbods. Would UKe a position lo a eelMae oe enl- 
rarsltj wbere thaie la a food ■tudnai a laboratory. 
HpeelalpolaisBf stteocttielalm^ ari>; (DTbomo^ 
control d a ela^ aadKOod oidnr ilurtQK l«clur«« 
aad veoitatloaa. CSy AMursdr lo etperliaetiun« 
w-ltb obaioloala and aklll la tha aiaalpulaUou at 
ekettloal appanlua. Tbe psrailaafoa of several dis. 
(.lagulabnd wlaoatora baa bnao ^vaD Ka rttmr to 
tbeni Lt Teqiursd. Would not care to aeoept a po- 
ll tJoo paj^tai la^ iban 11.000. Addia^ B. ■., care 
Ot aetemee, MvenlslBC De^, 47 LafOrette Place, 
KewTeit. 



ADDREae WAHTKD.— WUI aoni* naa plaa«aa««il 
tho address of tbf^ Secretarr f>r tbe Anertdan 
PbllolofTlnal SotMf. Alwi ibal of Rrrban Spvnwr. 
-ADDISON," BOMB m. ]H MsdlaoB SL.UUeafO, Ul. 



w 



h DDBBSSBS Of OU Bvtk Dealer* vaaled.-iriA. 

A Ids tu ubt ato a tiURibsrtit old boeksoet o( print. 
I very nactb dealm the addrcasea or satahnnwa of 
nrv B*caDd-haiKl book dealeo. ifAbeie laadlrec- 
tQiy or llal of auoh dralera I ahouM like to obtain 
poimasloa Ot one. W. A. KLAItKLT. Cbicaco. In. 

'aNTKIj.— <ii A «bUe Biaa versed in wood am 
inio vurkitm, able to walk (nnnapeclSeailODa 
and plaoa. »ult«>d tor an Utetnieter of boys; IMs bee 
fanaa to bave cbantv uf abopa ot acbeoU datHna and 
Oltvci tba mr* for forsoMn aad eiadeiits: »*imri to 
b* |l,0<]0 p«<r annuiB <nbi« inoiilbal. <<> A Biati 
(black pt*fafT«d> to taacfa tbe ooiloted. Ima worfclnc 
aad (OnrtH. Bubordlnate to tbe precodioM; ^larj'. 
tno. (9) A oMa (wblio) ooBpeieat to take eU^aoa 
io enylUMirlBii faMalatant's puaiUuol. but wllh thr 
abllitj ti> MTforoi anr of iIm work reialntd Id aav 
ol lb« ■■rdioar; eairi n«»erlaK cn M eaa of oor uaiT<>ra( 
((•■: aalarr rrom tl.eOO to tl^A A. n. HEALS. 
Mllledievllle. Oa 
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BOOK-REVTEW3. 

A Manuiil of the Steam-Enyine. Part tl: Design, CooMfueiion, 
and O|>rnitioo. By R. II. Thckstos. New Yurk, Wtley. 

Tns flr5tt pan of the " M*niMl of th« St^Am-Engfoe" wr hnvt 
»Irr«'1j iKitirtHl. ]u pur|>o*« wiw tworoUl : il)tl>t (leT«lopRient 
of <he amthpiinlirnl theory from tlt« simple form applic«t>le to 
tbp Oimot engitii* In a Form thnt would «4«iBt Ihr tnrclmDH-al 
ragmen' in following tl)«> flow of ptivrgy iaUi thv^ngitwof pr:H-ticf 
and tta conTeraion ioto power or loss in many w»y»: (%) tlwoppli- 
<vtioti of Ibe principles of lliprmo-dyuamtcd and the data (itttHtaed 
byesperimcnitolbe cooipDleiioD of the qaantitteaof heaI.Eteiim, 
and fuel rcquiml fortlic produclioo of power io n given engine, 
and Um llv't4^raIination of the proporiiona of enipue and diHribu- 
tkn uf fttenm thai would give llie best n>8ult. 

But BO much tisH hei-'ri gaiwd by expc-Hi'Doe, idioply, ia tba ile- 
4erign and conairuction of enginm. aside from the prugrpflB based 
on thmrfiirnl conaiderdlioa^ alom?. that the author )ift« prvfyrred 



P&rt II. of his Mantiol to roTfr the more uaiuiI mrthod* of design, 
cunslrurtioo, niid opmlioo of the 8lcnm-cni;iD^. Part I. contaiiM 
the Rchola^lk' foundation; Part II,, the practiiioDer's niper-fllmc- 
ture. 

The two Totumes altrady iMue«l, il U propmed hy thanntJiur, 
are to be followed hy a third, wliich ftliall contain worhiog drmw- 
inga c4 the lalcid and bet>t m'tdern mucliintTr of thin claw. The 
third pnri will, tlM^r^fore, provide tin otlns of Mich drawings, with 
concise acoompanying l>'sl. 

Aft*T treatJDg th« portions of hixmibject whtcb are recoKOixed 
M4 lielonging to mechanical enKinrarinK, our author. In the laat 
chapter, treats of the Bnancial eleaienl in tim theory and praciln 
of Bteain-enftiae ooostrumlon. Thi« is »otuethini; quli« novoL and 
FrofeBsor Thur^on looks to liU friend* for such crilicisto as will 
lead 10 the further developmeal of this branch of the sahject. 
Desigoing for u tninimum coal h a matter which every e«pehenced 
iiieintM-r of tbo prufemioa hia constantly been compelled to con- 
sider; but scientiflc methods of rompiitaiion of minima rarely 
have been known or practised. 



Exhaustion 



L_JJ 
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siikle. 






A wonderful remedy, of the 
highest value in mental and 
nervous exhaustion. 

Overworked men and women, 
.the nervous, weak and debilitat- 
will iind in the Acid Phos- 
phate a most agreeable, grate- 
ful and harmless stimulant, giv- 
ing renewed strength and vigor 
to the entire system. 

Dr. Edwin F. Vose, Portland. U«., says: 
"I bare uwd it in ray o«n case when snffer' 
ing from u«irvi>u««Kbau»tioD, with gratifying 
reavlt«. I hav« prescribed it for many of 
_ilie rarinoB forms of nerraofl debility, and it 
Barer failed to do good." 
Deaertptire pamphlet free. 

Jtvpfonl Owakal W*rk>. ProvidtK*. R. I 

Beware of Sabstitatea and lnuta.tiana. 

OAmON.-Bs sore Ibe word *^nor«f 
#•!■«••" Is an Ike label. All •ihers are 
•ynrloDs. Nevrr aold In bulk. 



MINERALOGY. 



Coarse of Mineralogy for ?odii£ People. 

(umlsbrd. 

(V>ll«cUm sad btiok. " Pint OrwJa," oaa do'l«r; 
jfoatago, n eent*. Mad tor dnraiars to 

OUSTAVE OUTTENBSRa. 
C'Mtlrsl UUb sebool. Piiut.nnrU. fs. 
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DRY GOODS. ETC. 



LYONS~SILKS. 

Special attention Is Invited to an 

Importation by last 

FRENCH STEAMER. 

TAFFETAS RAYH GLACE, 

MOIRE ANTIQUE 

.flJllE. GUCE, CAMEIEOH AKD FACONKE, 

SATIN GLACE. 

SILK AND WOOL FABRICS. 

ONDINE, 

Veloutine, Bengaline, 
Plain, Glace, and Barre. 

GRENADINE, 

Raye. Moire, Faconne. 
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96 MILK ST., BOSTON, BASS. 



UFE INSCKANCE. 



StooZkvati c^ ijjtl? 6t 



NEW VOBK. 



Save Money 



BT FPRCHAAIKO 



Dry and Fancy Goods 

THROUGB 

KOCH & CO.'S 

Ulostrated Fasbloo Catalogue. 

" Koob < Ca.'a CatBlnKili> Ik ahnuu-hnlJ nitoaMltf. 
It llItMlnttH atid droctibM eTPiithinjt UMftll M 
«»ll *a nrDsniraitAl forilwi wnar □( nltlMr fouDv or 
old ftad for the funti«til»|t aad bMMiUIrltiic or • 

worUtftitv Qflalitr to ^c*."— UlftAUi. 
Bpriutr uul SuBiDtr Edition tttAy Uareh 

10, ift&s, &od will be uiailed free apon ap- 

pUcatiOU to anyoiM re«idtn^ uul or town. 

H. C. F. KOCH & CO., 

West 125th St., «;iHV,r.* 

iFvnnrrly #tli .t*p«»v aaJ XOih Mlrvwl.l 

NEW YORK. 
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SHOPPING BAGS. 

A Lady in reduced circumitanccs would 
like to take orders for shopptng bags of 
•ilk and cariTas. Superior workmaoahip 
asd choice raaterial Ko*r«i>t>*^ Price, 
96.00. Address " RELIABLE," Care of 
Taylor's Adrertisiog Offics, 47 Lafayette 
Place, New York. 



This CompAiiy ownn the LetterH 
Patent (:rante<l to Alevaiidcr flra- 
ham Bell. Maroh 7tti. 1H7<>, No. 
174,4(W(, uiid .Jutiiiary »0. 1877, 
No. HiiO,7t"7. 

The Trail Mini Anion of Kpceoli l>y 
all knoun nirniB of KLIOCTKIO 
SPEAKING TEL.EPIIONKS In- 
fk-iutcett the richt t>ecurc<l to tlilH 
Company hy the ai>uv« putuuti, and 
renders each lufliviflual uoerofteN 
r|)h<Mie.s, iinl furnished by Iter its 
licenttee.'t, renponMible for Aneh iin* 
lawfXil iiHp, anil all the eoDKe- 
Uiienees tbcrcol and liahle to HUil 
thvrefor. 



fHex Method of Protecting Properly 
from Lightaing. 

The Lightning Dispeller. 

Price. S20 to £30.— According to size. 

The Patent LiRhtBlngDiaptllcr ii a conduc- 
tor S[i««iallv tlcniiniwl to<linnpnt« thn (>nvrvy 
of a llKlitutOK iliacliarijc», — to |>rovcnt ila 
doin^ bann. — placing something in ita path 
up<Hi which it« capacity for catuiug <Iat»agr 
tnav b9 expead«d. 

Ko recorded cue of lightning Htrofee has 
yet bccD citad agaiiut tho principle of the 
DiHpollvr. So far as kpown, the dis»ipatioD 
of acouductorhoa invariably protected under 
the coDditioua employod. 

Corra«poQ>l«>iic« saficitad. 
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Tbe AmerlcaQ llgbtDingProtectton Company 

United Bank Buildinfr, Sioux Cit/, Iowa. 



T A POM A "^vts^"^NTs 

TAYLOR & GUNSTON 

Take full charge of propetlx for the 

EASTERN INVESTOR. 

Civ, TewD. and Buburban Lota, 

OaTdcci. Fruit, Hop aod Timbrr Laoda, 

Addreaa 504 California Srk.Tacoma.Waab 



TACOMA '™" '^"'^ 



PU(»ET CUT 



INVESTMENTS 



I IJIIAUANTRB 19 prr tt-nl per annnm 

iu njij of Ilia abuT* olllni. t tiavn n»i1« Tri-in 4U t-< 

&0 per c«DU p*r knoum (dr nou r«#td<-uia. 1 mi»r 
iiiakf Qrat ainri|tafi(^ iiiiimiv-il r«*l «a(ati- Inan* nn 
uiM)ue«tla<iaMc«peiulii<-a tr«ni tl Ui >' iM^t coot, iwr 
aoiiuni iii>(- Mao Iibvk cbol«a banralaa lii •'■rni. 
Hop, Haf aud Ua drn Laada. rorrMpond 
(<iii;« ftiiliHii'd r»K*n^l< K V'Mvro WaahlDictoa. Ai< 
ltiqu]rtMa(mBrr>d ptcimpClr. Addr<-*a 
a. C. Stf.'KRUH, TaconiB. WaBhlncton. 



THE NORTHWESTERN MUTUAL 
LIFE INSURANCE COMPANY 

Stands to-day, as it has done for 
so many years, in advance of all 
competitors. 

Its settlements of Tontine con- 
tracts taken ten years agro show 
1891 surplus results of from 45 to 
70 per cent, in excess of other 
companies. 

Its annual dividend -paying; pol- 
icies are returning two, three, aod 
in some cases nearly four times 
the dividends under similiar poli- 
cies of our chief competitors. 

The Northwestem's inTcstmeat 
contracts, affoHling; the highest 
guaranteed incomes on the cost, 
arc far more profitable than 
any similar contract elsewhere ob- 
tainable. Tbe Northwestern also 
has by far the largest percent- 
age of real surplus excluding Ton- 
tine accumulations, over valuation 
of real estate, market value of 
securities over cost, etc. 

The charter of the Northwestera 
prevents investments in fluctii^ 
atiog securities, and absolutely 
provides against the misuse of 
proxies. 

If you care for an exact state- 
ment at your age, giving results^ 
and cost of policies, you can ob- 
tain same by requesting proposi- 
tion by mail for a policy combining' 
cheap life insurance and invest- 
ment feature or income for old age, 
as an added value— naming yearly 
cost not to be exceeded on givea 
age at nearest birthday 

Address HENRY F. TAYLOR^ 
Uptown Branch Agency ot the 
Northwestern Mutual Life Insur- 
ance Company, Maclntyre BuQd- 
ing, No. 874. Broadway, New York. 
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THE PUMA. OK AMERICAN LION.' 

Tks puma is Lbe only large, unspotted, native American 
cat. Th» general color of Iho Tur is taway, but oa Iht under 
surfaces of the body it is wbitish. The color of lbe ceotntl 
line of the bock is darker than thai of the «d«t and the cod 
of the tail is dusky brown. The ears are bluck externally, 
witli a central wbitish area. Tlie upper lip is white from 
the nostrils to the middle of the mouth, and at Iho lulter 
point ill a promineut black spot. The aostriU are fleflh-coi- 
orsd. Baird compares the color of the puma to that of lbe 
Vtr{riQta deer, aud states that it variea with tb« seasons as it 
dora in the deer: that is, the summer coat is reddish and the 

C winter coat grayieh. 
nae ia much variation in color amongf individuals of 
this Bpecies, but it bas not been proven Ihat this is correlated 
nith the varyinff climatic crondilions of its ranf^e. Th« uc- 
currence of albino pumas in the Alleghany Mountains and 
in New Mexico has be«o reported, but uot autboriiatively. 
Burmoister remarks on this point; "Very rarely individ- 
uals of tbis species of a brown, uearly black color have been 
fonod, while differences in color between yellowish-brown 
and yellonish-Knty are uot rare. I urn aware tbut individ- 
uals nearly white and oth&rs uearly black have been ob- 
served, but I have never seen such my-telf." 

New-born pumas are very different in (Lppearance from 
the adults, luetead of being* of uniform color, the back and 
leg« ftr« coven^ with large bluckinh- brown sitotx. and the 
tail is ringed with the same color. According to T>r. W. A. 
Oonklin lhe»e markings disappear in about six months after 
turtb. 

Tbe male puma ia the National Museum is of the fol- 
lowing dimensions: Head and body, measured along the 
curves, 03 inohes: tail, 20| inobeti: height at the shoulder, 
29} inohes. Audubon and Bachmnn give the following 
dimensions ot a male killed by J. W. Audubou at Costrovillc, 
Tex., Jan. 28, 1846. From point of uMe to rool of toil 
(whether measured along curves, not slated), 5 feet 1 inch; 
tail, 8 feet l inch: height of ear posteriorly, 1i inches, 

Th« male puma measured by Azara was somewhat smaller, 
tbe head and budr being 51^ inches and llie tail 29 inches. 
The system of measuremcot is uot given. 

The average dimeusions obtained from these three indi- 
viduals are: For the head and body, S&^^ Inches, and for the 
tail, 30f inches; total, 85 inches. 

I have found no authentic record of any individuals 
measured before skiuuiug of which the dimeusions wete 
greater than thoae of Audubon's specimen mentioned above. 
The total length in thai case was 8 feet 2 inches. There are, 
however, records of measiiremeuts of flat skins of grewter 
Bse. I have myself nieasiired a skin fnim Colorado in the 
Nstioual Museum, No. 1!I,!KI6, of which the total length in a 
stnughl line is 8 feet 4 inches. Mr. Livmgslon Stone states 
~~ that the skin of a puma killed on the McCloud River, Oali- 
foroia, " measured 8j feet when Btretohed." The average 
> ADwnct ol ■ v*p9r In lb* UlMt Rvpon of Ui« M«Uoa*) MuMum. 



total length of nine Hal skins of adults in the poesessioo of 
Mr. F. S Wpbsler of "Washington is 7 feel 4 inches. 

The area over which the Puma ranges extends from New 
England and British Columbia to the Straits of Magellan. On 
the Atlantic coast of North America the species has appar- 
ently not been found in the States of New Hampshirt*, Rhode 
Island, New Jen»ey, or Delaware. On our northern boun- 
dary I find no mention of its having be«n found iu Michigan 
or Indiana. In Ohio it was extirpated prior to 1838. and 
probably more recently iu llltnotR and Indiana. I Bnd no 
record of its occurrence in Nevada, but a& it has been found 
in the surroundiug States it seems impn>bable that It should 
be entirely absent there. 

With these exceptions tberv are recorded instance*, moire 
or less numerous, of the oc'Ourrenre of the puma in every 
State and Territory of the Union, dating from the beginning 
of the century. Like many other large American animals, 
however, the puma has retired before the advance of civili- 
zation, and in many of tbe more thickly populated Stales it 
is improbable that even stragglers could be found at tbe 
present day. 

The pnroa occurs throughout Central America and in all 
parta of South America to tbe Stmils of Uagellon. 

The first mention of (he puma appears to he the remark 
in the letter of Columbus regarding hie fourth voyage iu 
1W)2. In the narrative of his exploration of the coast of 
Honduras and Nicaragua he writes: "I saw some very large 
fowls, tbe feathers ot which resemble wool, lioos [Uows], 
stags, fallowdf-er, and birds.*' 

There are also references to tbe occurrence of tbe puma in 
North America of very early date in the norraljvcs of Lati- 
d»Dni£re, HarioL, Coronado, Hawkius. and others. 

The punm. regarded «« a *)«ecies, posse*-*** iu a i-emarkahle 
degree Iho pon-er of adapting himself In varied &iirrouudingB. 
He endures severe culd in the winter in tbe Adirondack 
Mountains and other parts of our northern frontier, and 
tracks his prey in the snow. He is equally at home in tbe 
hot swamps and canebrakes slong the rivercoumes of our 
southern States. In South America he inliaUu the treeless, 
gross-covered pampas as well as the foresU. In the Rocky 
Mountains, as 1 am informed by Mr. William T. Homoday, 
he ascends to the high altitudes in which the mountain sheep 
are found. Mr. Livings!on HlDiie saw tracks of the puma 
on the summit of Mount Persephone in California, at au 
elevation of 3,000 feet Similarly, Darwin stales that ho saw 
the fodtprinlH of the pumn on the Cordillera of central Cliili, 
at an elevation nf at least lO.OOO feet. According to Tschudi, 
the puma is found iu Peru in tb« highest forests and even to 
the snow line (Hioiigh leldnm here). A writer in the " Eo- 
cyclup^ia BritaunitMi*' states that "in Central America 
it is still commun m the deose fon-sts which clothe moun- 
tain ranges an hirh as 6,000 or 9,000 feet above the sea- 
level." 

In these dtlferffl reinooB fh{> puma always selects for hb 
abode such S|M>ts oh atlnnl somp shelter, but we (lod him in 
the thickete und corses, rati f-r ihnn iu the great forests. 
'"Those pantli'Ts that w i^ave ohwrved," writes one of the 
natnnlisU of the Meririn Boi'ndary Purvey, " were alwvj*. 
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found ID t)ie mo«t solitary plac«s, iceoerally where there were 
thick bushes, aDil in the vicinity of rocky spots, affording 
cavenifi for secure coDcealment, and in wbicli lo hriug forth 
Ihetr youne." 

The puiuB geekn bin prey chiefly at dawn and twilijjht and 
under cover of night, but he also sometiaies hunts by day. 
The different speoiw of American deer are bis principal 
quiury, but be preys aUo upon smaller mammalB. lie will 
even feed upon tbc different species of American porcupines, 
dekpite their quilbi, which lacerate his mouth and face. 
Audubon and Bachnian state thai raccoons and skunks, as 
well a« birds, furm a part of his food, and that be will eat 
carrion when hard presHed by hunger. To thia lial Brohm 
adds the South American coati, agouti, and p«ca, and tbe 
rhea, or American ostrich. Dr. Couea and Tarmw Htate 
thai in New Mexico and Arizona tbe puma kilU hundreds of 
wild turkeys and has indeed broken up many of tbe former 
breeding- placets. Penuant asserla that tbe wolf Bervus tbe 
puma for proy. This is improbable. Neverthete-ss, he re- 
ports that there was in the Bluseuni of the Royal gociety of 
London the skin of a puma which wan abot shortly after it 
bad killed a wolf. 

or tbe larger domectio animals, such as the horse and cow, 
tbe puma attacks only the young, hut he will carry off 
a full-grown sheep from tbe foli^. and not unfrequently preys 
upon the llama in South America. 

In the lesa settled porlioasof America the puftia has proved 
at limeji a great hindrance to stock raising. Ecnnorly slates 
llial in ^luuru, Muxico. it kills many colts and calves, and 
is poi«unrd with atrychnine by the herdsmen. Hr. C. H. 
Townscnd remarks, in 1887: "It is pract-cally impf^ssible to 
nise twits in the Shasta County bilU, California, on account 
of these pests. They destroy many hogn and young cattle 
also, but do not present t>o aerious au impedimeot to the 
keeping of these animals an in the rase of horses." I have 
recently received similar reports from other sourcee. 

The punta doea not ordinarily attack men. but, on tbe con- 
trary, when Murprised attempts to tiee from them. Never- 
theless it xeems protwble that some individuals, whoa strongly 
pressed by hunger, or moved by other unusual circumslanccs, 
may be emboldened to make ouch attacks. llen»el afhrms 
that such is the caae. Darwin slates tliat he bad beard of 
two men and a womau who were killed by puriias in Chili. 
HcHurlrie mciilious that a woman wa^ kilkd by a puma in 
Penosylvania, January, 1830. That the i>uma sometimes 
inlLs tbe hunter who has wounded him is doubllesj) true, as 
any wounded animal is likely Lo turn ufiou its persecutor, 
but Ibis is quite different from an unprovoked assault, 

It is the habit of the puma to spring upon bis prey from 
an emiueuce, such as a l«dge of rock or a slight rise of 
ground. If be fails to strike his victim, he seldom pursues 
it fur any considerable distance. In northern regions, bow- 
ever, he souietimes pursues the deer when they are almost 
helpless in the deep snow. It was reported to Darwiu that 
(he puma killed its prey by jumping u]»on the shoulder and 
turning the head back with its paw uutil the vertebra* of the 
Deck are broken or dislocated, Azara ascribes tbe same habit 
to the jaguar. 

Tbe feooale brings forth her young iu some secluded spot. 
In tbe Adirondaoks, according to Dr. Herriam, " the lair is 
usually in a shallow caveru on the face of some inaccessible 
cliff or ledge of rocks." " lo the Southern Slale-s" saya 
Auduljou, " where there are no caves or rocks, the lair of the 
cougar is generally in a very dense thicket or in a cane-brake. 
It ia a rude sort of bed of sticks, weeds, teavas, and grasses 



or mosses, and where tbe canes arch over it. as they are ever- 
green, their long pointed leaves turn tbe rain at all seasons 
of the year. 

FVom two to five young are bom at a lime. Bartlelt statea 
that in captivity the number is usually two, but soraetiniw 
one. Tbcir young are reared without difHcuKy. Th«j afe 
brought forth at the close of winter or early in spriug iu tbe 
Qortheru parts of the United Stales, and at the beginning 
summer iu South America, that is at the end of Decemt 
The period of gestation is ftxmt thirteen lo fourteen week 
The young first open their eym when nine or ten days oV 
Their total length when born is from 10 to 12 ioobes. 
Herriam is of tbe opinion that in the Adirondacks the pat 
does not breed oftener than ooce in two yean. 

The age which the puma atlnios in the state of nature ia 
unknown. It may be remarked, however, that one lived in 
the Zoological Gurdea at FrankforU Germany, sixteen yearfl 
one mouth, and nine daya. It died from injuries tBoeivodT 
by accident, Oct. 13. 1878. Dr. W. A. Conklin slates Dial 
the various species of cots live in captivity fifteen or aixteeo 
years, but show signs of decay at twelve years. 

Authoritative writers upon the habits of the puma in North 
America agree that tbe adults do not commonly or frequently 
make U3« of trees except when iraveRting pr«cipitiHix clilTs 
or when pursued by dogs. Under ihu Islter ciroumslaooea 
they do not climb into a tree, but jump upon the nearest 
bmuch, even though it be at a ouusiderable distance fmm the 
ground. Rengger, in bis "Travels in Paraguay." however, 
stales tluit both the puma and the ocelot climb welt, and 
that in the forest Ihey make their flight not only oa the 
ground, hut also hy springing from tree to tree. He tells us 
iu another place that he once saw a puma chase a troop of 
monkeys through the forest hy jumping from bough to 
bough among the irees. However iucredible this may at Bnt 
appear, it becomes less so when we consider the wonderful 
deuseuess of the South American forests, described by Hun^ 
boldt and other writers. ■ 

The puma, like the cat, has the babil of scratching the 
bark of trees with iU claws, for the purpose of sharpening or 
smoothing tbem. Having mentioned this habit as poaseased 
by the jaguar, Darwin writes: "Some Much habit must also 
be common to the puma, for on the hare, hard soil of Pata- 
gonia I have frequently seen scores so deep that uo other 
animal n«)uUi have made Ihem." 

Many reliable authorities are agreed that tlie puma doee 
not ordinarily emit loud cries or screams, hut Kennedy, one 
of the nHtumlisls of the Mexican Iwundnrj* survey, states 
that on one or two occaaioDS the cry of the puma was hoard 
at a distance, and SchoU writes as foltowR: *' After dark his 
mournful note i« heard resounding through the nolitudes of 
the deserts. The note, listened to once attentively, is apt to 
make a deep, lasting inipressioii. The different native names, 
as pronounced in Spanish, sound very appropriately lo the 
note, and it is likely that the cry of the animal forms the 
base of its names. The note iUcU is often several times re- 
[leatcd. with intervals of from two to four minutes. 
night advances tbe cry ia heard but rarely.'* Healao writ< 
" A puma was killed on Ihr Rio Bruvo, helweon Fort Du( 
can and Laredo. During his struggle with the hunten at 
dogs he mised a terrible cry, twice or thrice, to expreas hts 
rage, and jierhaps aUo to give his family the notioe of dan- 
ger."' Dr. J. A. Allen rejjorts that ho onre heard the puma'a 
cry near his camp m Moulgomory, Colurado, Eliot like- 
wise slafv that be beard tbe cry of the puma al night, while 
cauipiDg on the St. John's River. Florida. He did not, how- 
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•vrr. see tlie aoimftl. Darwin statra that ih» puma dues bot 
often ultM cries He writei: "It io a very sil«D( aDiinal. 
ultrriiiir no crjr. even when wounded, and only rarely daring 
the breeitinir Reason." 

In captivity the puma purrs when pleased, after the roaD- 
ner of tl>e cat, and the Temale ba» been heard lu ult«r a 
Baewiof^ sound. 

The flesh of the puma is ralca by certain of the gtonth 
Atncncao Todians. and waa likewit^ eatt^ii by thir nati%-(rit of 
North A.aiericH. acconiiui; to Cateitby. Parwin, who tastnl 
it hiinaelf, stateH that it i* white in color and has the flavor 
of real. NumLTOUH nther explorers and travellers malte the 
Htne eomment. Aiura says on this point: " I have knowu 
my peons to eat it in preference to beef, even when that meat 
WK« to be hud iu abundance." 

Tbe puma isknnwn under a multiplicity of English namea. 
Aiuoug- theee are panther, painter, cougar, catamount, wild 
cat, Amerirnn lion. Oalifornia lion, silver lion, inountain 
lion, and tiger. 

The won) puma i» the oalive Peruvian name, according to 
Garcdlasso de la Vega. La Condaniine. TBohudi, and other 
authora. 

Couyur is an English form of the word eouguar, wblrh 
Buffon derived by abbreviation from cuguacu ara. Thia 
latter word, lengthened to cuguaruarana, is, acconling to 
Markgrave, the native Braxiliau name. Azarti, however. 
st&Lea that the ancient name, used by the Quarani Indi- 
ans of Paraguay was gOaziiard. Others called it yngOii- 
Plt^ meaning red yagfli, or yagQo^ meaning white 
yagQ&. 

The word " painter '' is a corruption of panther. It is 
unfortunate that this latter n&me bas gained genera) accept- 
ance io tbe United Slates, since the true panther is a spot- 
ted. Old World cat, very different in appearance from the 
puma. 

Tbe name mountain lion ia not altcirelher inappropriate. 
a* the puma somewhat resembles the female lion in color 
and general form. Krotii the earliest days the puma has 
beeo called tbe lioa {Lean) by Spanish Americaoft and the 
name is »till used. 

The names catamount, or cutamountain, and wild cat have 
ao siwciiil applicability to tbe puma. Tbey have been used 
by English writers to designate the European wild cat {Fetin 
cafiu) and lynxes, and by Americans have been appli»d to 
tbe lynxes of this country. 

Beaides those names which are in caninum oae, there are 
some which have been invented from time to time by various 
authors, and are known to zoologisis as ''book-names.*' 
Buffon's name Couguar really belongs to tbic class, a« do 
alao tbe names Bra:iilian cat (die brBHiliaoiiiche ICatKO of 
Haller), the brown tigerof Pennant, and Iborcd tiger (Tlii/re 
Rouye of Barri'ru). 

As already sut«d. the pumn is called the lion {Leon) by 
Spanish-Americana, while the jaguar is styled the tiger 
(Tiffre). Early Hpanish writers, however, did not always 
distinguish betwe<<n the two. and sunielimea mentioned tbe 
puma uudcr the name of tiger, or used tbe name io some 
modiOed form, as red tiger. el<:. Molina states that it is 
Giklled Ptigi in Chili, and iiccordiflg lo Clarigoro. it was 
known \rt the Mexicans as Mitzli. 

The punu in the FeOs concotor of Lionteus. This name 
has \3wii adopted by subseque'it authors, almost without ex- 
ception. 8chreber, however, has two ilgurea of the speciea 
in biK wiirk on mammals, one of which '%¥. styled Felia dis- 
color. 



Molina, in 178S. gave it tbe name of Ftitu puma, and 
Leagoa, that of Feiit unieotor. 

Fredrrick W. Tbce. 



ASTRONOMICAL NOTES. 



A New Comet. 
A VBVV faint comet waa discovered by Denning ol Bristol, 
England, on March 18. Its potittoa is. RA 22 b.. 44 m.. 
Deo. -j- 50". Tlic daily mnlioti is Morlh. preeediog. Tbe 
oomet has been obwrvrd by Hpetater of Viunna, aad tbe fol- 
lowing is his potition: March 19.4.t3S O.M.T., R.A. S3h., 
46 m., 47.1 a . Dec. -1- 68', 17'. 43", 

Wionecke's Comet. 

Winnecke's periodical comet has been found and observed, 
Tbe observation is from Vi»nua, and the foMowiag is tbe 
position; March 18.4041 O.M.T., RA. 12 h.. 43 m.. S7.S a., 
Dec. -f 30°* S3', 38". It is of tbe twelftb magoitode. 

New Planets. 

A planet of tbe twelfth magnitude was discovered by^ 
Wolf on March lb. The following is the poeittOD: R.A. 
U h.. 7 ro., 20.6 »,, Doe -f- 4^\ 44', 49". A planet of the 
eleventh magnitude was discovered by Palisa on March 19. 
Tbe following is tbe position: R.A. 13 h., 27 m., 0.0 s., Dec. 
+ 9», BB', 9". Q. A. R. 



VENEZUELA AND 00T>3MBIA.' 

M. CBaFPAHJON. in a paper read befor« the Paris Socti 
for Commercial Geography {BuUetin, Tome xiii.. No. 4). 
bas given a description of these countries and a narrative of 
the journeys bo made there during the yeara 1888-9L Vene- 
zuela ha» about 750 miles of coaat line. From the mouth of 
the EsBcquibo to Ouiria Point, known also as Cape Peftas, 
opposite Trinidad, the coast is low and sandy, whereas from 
this point westward to the Gulf of Haracaibo it is in general 
high and skirted by mountains rising in some places lo * 
considerable elevation. The chief exportaof Ihecountry are 
cofl'ee, cocoa, nnd lobacrn. cattle, copper and gold Colombia 
is very favorably situated, poSHeuing about 600 miles of 
coast on the Atlantic and nc«rly as much on the Paciflc. IIh 
barbora are certainly not very acceaaible, but Carlageaa 
might be converted into a aafe and important port. The 
coasts are tow aod dry, or else swampy. The Hrerra Nevada 
produces excellent coffee and cocoa, and travellers apeak 
very hopefully uf its minerals. Gold, copper, nickel, mer- 
cury aud coal have been found. -In the neighborhood of 
Lako Maracaibo and the peninsula of Comcnal is.ibundant. 
and rich springs of petroleum exisL At a distauc*; from tb« 
coast the couDlry consists of immense savannahs, on which 
grow ben* and there, like oases io tbe dmert, clumps of the 
palms known in Ibis part of Americn aa miiriehea, which 
senddowu their roots perpendicularly into the soil, and by 
capillary action draw up tbe water to the surface, making 
tbe ground around Ihem muddy and even dangerous. If 
from any cause these trees diKappear, tbe »otl soon becomes 
cxlromely arid. Large fortunes are made by cattle grazing, 
and the (iiltivalion of sugar is also an important industry, 
herdsmen eating us much an three or four poond.-^ daily of a 
kind of loaf made of sugar. On the high plateaus wheat, 
oats, tnuite. and potatoes are grown. Caoutchouc and reains 
of various kinds may be collected in the forests. 

■ noa ia*8ootl(-liU«(i«rapblcil Maaulu*. 
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NOTES AND NEWS. 

The lnhotatory of pxp<>ria)ent«l paycholog? <•' Columtii Col. 
lege ia e^tAtitiittMKl in four riMinix, ocoupjring the upjier floor <»r the 
preaident'N Ikmikp. Tbvw lncliiil« room* for inntriiciion and re- 
a«*rch, and a dark return for the ntudy or vision. A collection of 
apimralUM hn» been Kcured at a coat of about $3.S00, and Lbio will 
be farther tncreftsed durinK the |>r«eeDl year. Tlie Iftwral rvgula- 
Moo receotlf adopted by the truBtc*« make« it puwible for racu of 
science not connected witli the college to use the laboratory and 
apparatus foe special rcs«mrch. 

— Mr. Georg« W. Fidd of Johns Hopkins) Univpraity has heen 
appoitfKM] to the American table nt the Iniemitlooftl Zoological 
Station at Naplen for thm> months, b>>f:lnninx Sept 1. The tabto 
is at present occupi«t hy Pn>fea<or WllMn of Columbia Univer- 
eity. The Ameriram^ at the atntlon in 1»9I were Ur. 0. W. Stiles, 
Mr. W. L. Ruflicll, and Mi«s Julia Piatt. 

— Steps have been taken low tuds the organization of Alumni 
AnoclalioDS of Jofaa» ilopkina Unireratly in the North-we>l and 
on the Pacilic Slope. Preliminary meeting w*re held on Frb. 22, 
at Madison, Wis., where nioo Kradualett ajid feiluw4 of the Hniri>r- 
fiity, mt-uihers of the faculty of llie Univeniity of WiHcoovin, were 
aaBenibleii, and al Berkeley, Oa)., where eU'veu persons tnet. The 
gradualM tueetin|c at Madiiwn wvr«: 0. H. UaekinsiPh.D., 1890), 
aaaiHtanlprofwiMwof hi»t*>ry; O. L. HeodrickfiOD {A,B., 1887). pro- 
r««or of Utin; H. W. lliliyer (Ph.D.. 1&85). asBlstant profflnor 
of organic cbemiotry; W. II. Uobb* (Pb.U.. 1888). awfetaDt pro- 
feaeotof mineralogy and metallurgy; 0. F. Hodge (Ph D,, 1889), 
instructor in hioloKy; J. Jastrow (Ph,D.. 18^), professor of ex- 
perimental psyrbology; H. B. Loomla(Ph.D., IStW), instructor in 
pliyftioi; F. J. Turner (Ph.D., 1890). profwaor in hi*.lory; C, A. 
Van Veker (fdtow, I(i78-8I), professor of matheniatic>i. The 
graduates meeting at Berkeley were: Henry Cr«w (Ph.D., 1887). 
Lick Ot»erratory; F. G. Hubbard {Ph.D. 1987). inslroctor in 
English, University of California; A. C. lAwaon (lli.D., 1896). 
aMKiAtant profetuxir of mineralogy and geology, Colvenity of Cnll- 
foroia; F. Lengfeld (Pli.D.. 1888*, innnictor in cli'Mnistry, Uni- 
vereity of California; W. H. Miller (A.B., 1888). iDBtrurtor in 
nutthematica. Leland Staaford. Jr. U[)i^i•nlilv; E M. Peaae (fel- 
low, 1884-85), profewor of Latin, Leland Stanford. Jr. Univeraity ; 
O. M. Richardson (Ph.D.. 1890), assistant profcRsor of chemL^try, 
Lciand Stanford, Jr. UutTcraity; C. U. Shinn (A.B., 1884). Nllos, 
Cal.: H. D. Stein (A.B.. 1886), Oakland. Cal.; W. I. .Strliuham 
(Ph.D., I8S0). profeoaorof mathematics, Unirersliy of California; 
H. A. Todd ([>t).D., 1889}, profesaorof Romance languages. Leiand 
Stanford, Jr. UniTenlty. 

— Until the present century the policy of Europe, in denting 
with crime and peupvriaoi, was the best jmMttbli- if the object bad 
been to propagate and increaae tlietn l>oth. The StAiM of the New 
Woild necessarily copied many of Uw melboilB uf the old. Ua- 
fcrtunalely.alonK with niurh lh]it wan true and wiae. they copied 
and perpetuated many old blumlws. But witb tbe advaooe of 
modem thought, eape<riiilly wiib the enoruiuus widening of tbe 
sphere of iM^ieniUlc knfiMhilgt*, have ixiiDe new and belter ways 
of dealing with tlie defwiive. the criminaU and the pauper. To 
spreai) abroad and maku (lopular the I)e11er wajs in charity and 
rvfotm \» the object of the NaiioEial Conference of Churtties and 
Correction, which meets annually in oov or other of our gn-at 
cftive, and will bold its Nineteenth Annual Sewiun in Denver, 
Col.. DPxt June. It combiner the bu«t philanthropy of all creeds 
and all ehades of political opinion npon the broad platform of 
humanity. lis progiamme for the jear has juM been iomied, and 
U an interesting paper, its topics cot-eriug many of tbe sociid 
problems of the time. The menilH^nhip of this <'onference is 
tUiiqoe. It has no >ialari<>d offi<,iera ai»d no selfifh beneflt to olTer 
to anyone, ko its doors are open to all the world; whonjever will 
may oome in, on a footing of the mo«t perfect equality. The fact 
that you ar« interested in its work, makes yoa a meml^^r. and 
entitles you to a seat and a roice in its dlacuMiouB. Anyone de- 
siring further particulars aa to reducod railnjad fare, boiel accotu- 
jBodatlona, etc., may addms Alexander Johnson. !>ecretiry. In- 
dla'<aoolis^ Ind., who will send circulars and answer in(|uiries. 



— I>urinu tbe past t«o jeani a larije number of variegaled 
pUnt9 baw been examined with rofor«ncQ to Iho prtscnce of 
paia^ilic fungi by Byron O. HalMed. New Bnuswich. M.J., who 
prwentcd n paper before the Toney Botanical Clsb Feb. i. Atten- 
tion wa^ flrst called to ibe subject by a study of the foliage of a 
variegated asb. which had Its leaves badly spoiled with a species 
of Coniothyrium , white ordinnry oidi trees were frin? fnun the 
Mime funf;:us. ^me of the variegated plant?, both of the hardy 
sorts and ihw« grown under glasB, have been badly infested with 
leaf blights. Of the former msy be named tl»e delicate and popu- 
lar l>edding plant called plantain lily (J-'^nkta undulata, var. 
variegata}, aeveral sorts of variegated [lelargoniuma and alternan- 
tberas. Among th^ most atfectvid of tbe lender plant* of lb« 
vurieg«le<l claw mny be mentioned Ihti Aiij>eilutra liiruia, «ar. 
txirtej/tifo, Fietw rlasUca, var, variegatn, Alftilon Thowuoni, 
CWiccHHi. sp. (crutons). DkfferAa^ia, sp.. Hgilrrtngea hortfnn§, 
var. variegata, Pkn/aium vnritgatvra, Dractsna, sp., etc. There 
seems to be no question that the variegated leaves are more SQS- 
ceptlble, and that likewise tbe etiolated parts ace die ones flnt 
aitsckcd. The al)i^noe of green In a leaf, from this it Is to bo In- 
ferred, ii u Dource of weakness, and upon this account the etiolated 
tissue is less able to resist tbe attacks uf the fungus gems. Speak- 
ing generally, a varifgatfd plant iackn (-a|iacitr for llie best work. 
and the gardener, in propagnimg a variegation, no matter how It 
may have originated, ts propagating n weakened plant in so far a> 
it has its normal amount of chlorophyll reduced. The fact that 
•ooie sorts of the aelf-blancbed celery have been found more sus- 
ceptible to blights and decay bears directly u{x>n this pwit. It it 
a pity that so many of our cboioect variegated plants bllgfat easily : 
it is, however, natural that tbey etiould do eo. Even a fongua 
parasite will take the line of least letistanoe. 

■— At the last meeting of the Numismatic and Antiquarian So- 
ciety of Phiisdelpbia a nnmber of tbe nmulelH recently presented 
to the Museum of tbe University of Pcnntsylvania by ftfrs. John 
Harrison, who collected them during her r<^-ccnt Journey in the 
East, were exhibited. Among others was a small stamped metal 
liiinri witb a Hebrew inocrifition, worn by Jewi»«b toys in Clairo 
on their forcbeadu, Tbn iiuN;ri|>lion reads : Bm IMratK Jm^'J. " a 
young branch Is Jovepb " fC^en. xzii., 4&), HhafUbii, and " Jrrn- 
salem the Uoly City." A green-stone tali*nmn purchased at Jaffa 
Iwrean inscription in Arabic of CuHc type, reading '■ God is High." 
The hand gave rise lo a dl«cu*aion on tbe wide-spread use of the 
extended luiiid as a magical syiuliol. In Japan such a band Is 
frequently placed over the doorway as a charm, and its use to 
America was commented upon. The folk-lure oullectioo com- 
pri.sing charms, games and a variety of objects in llie Univenuty, 
receives constant acce^ions and is growing in interest. 

— The Boi. deli Truitituto Oeogr. Arffentino, Toroo xii. Cuad. v, 
y »i., contains a description of Tierra .lei Fncgo by t)r. Poljdoro 
A. Beger*. who look part in an expedition io 1886. and since then 
lias continued his observations during Ihr** consecnlive years. 
Tlie mHTthi^rn part of tl>e island, explored by MM. Kkiusaon and 
Wtllenix, ID coven^ with prsities, wtiere no trees and few xbrubs 
orv to bci found [we vol. vii., p. 5S6). To the south, however, 
of the line from U*e1ei<s Bay to Cape PefLis the surfare ia clothed 
with forest, which gradually hecoines inorr dense towania the 
south. Here the coaot is mors ru^ujed and ttie nborp is encuo- 
beivd by rock)", harboring larne iitimlx-m nf sea fowl and a variety 
of molluscs. Fiob al»oand si^aU nre moreatmu<)ant on the south- 
ern cooBta. Thirt diffeience in tbe animal kingdom causes a rur- 
rcsponding difference in the mode of life ol the natives, Whereaa 
in the north the Onas. or. according lo Dr. Segere, Aonas, subsist 
on tbe guacaco and the fKcu-tucu. a smnll rodent, the natives of 
Iho south, where these nnimalfl are seldom met u 1th. are almoet 
entirely dcjiendent on the »ca for their living. Tbey catch M*alB 
with a decoy of seal skin stuffed with gniM. which tbey draw 
through tbe water by a thong, iinitalins: at tbe same time to great 
perfection the lirllotv of the animal. Birdo they calcb at night 
by torch-light, letting ibeniselves down tbe cliffs by ropes of 
leather, and Hsh tbey take in nets made of sinews of the guanaco. 
In their drest and customs tbe >outhem Onas resemble Ibelr 
brcthcea of Ibe north, wtib whom they an* constantly at feud. 
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Tbcir numU-r, in coitF^quracf at frequent buitlrs vjib thv'r more 
namrrous enemtm, ha» l>*-pn muc;)i recluc(>d, and H now, prubuUlj. 
very smaU. The^ aie very Hkilfiil iit tb« Mte of ilie buw, nod 
abovr ftomp ^PZIeiUy to tli« msDurartaiP of arrow-tifadii of ftiiit 
and gla» and OMdlcs of bone, but Ihey n«ior nialte noy ioipruve- 
nvnU in their turmiU and are utterly Ignorant of an of the lude 
(locripiion gpHMally foand aniuOgBavagfs. Tifirn del Fnreo U 
iohabiied by six IribrA of Onaa. each of wliicli speakB n luirticiitar 
tUalecl. iboDKlt ni«n of different- tribes are able 10 coiiver*o to- 
gether Each man ha» bis dii4liiirtiv4> name. wbereJD tive Ocaa 
,4liffifr tioia Ihe Yaghan, who Uvv im tbc B«>^le Cltanoel. and ro 
cut in their ca»o«9 to wl) o(tiT ami xriil ••kiiis tx) (MiKxiiix vetihela. 

— Amoim; i)ie moat eiogular cald wlilcb have been introduced 
into Europe of laio jmn are titoav kiiowQ as (be Sisineee. Tbey 
are cuiuing into favor, and bsU a dozen old cata and »«vr»I younK 
onee in the kitten claaees were exhibited lai^t fall at ibe Crystal 
PaJaoe ehow. The grouiMl color of one wiut )«k> cream, «1ii(lit1y 
darker on the hind-qudttem, the rolor of the pxtreuftiGtii. Diat la 
to aay, the muzzle, ear». and tail, and the four feet, being a very 
dark chooolat«, approaching blar^k. 

— At a meeting of the board of directoraof Ibe American A>«o- 
ciatioD loPmmote the Teaching of Speech to the Deaf, held at 
WashiiifftoQ, D. C, Jau. 18, it wan decided to hotd the annual 
aumtnt-r ui«fti»g either at Manilou, Co\.. Ijtke Ueorge, N. Y.. or 
at Niirthninpton, Maw., and Mr. A. L R Crauter w>u ap{>oitited 
a oonimitiee to aKcrtaio the relative advantage* uf llieM- |Miint«. 
He reported to a meelinK of the executive committecat the Parker 

IHoDw last week. The coinniitloe liectdeii. aft-er due dt-Iilierntion, 
Q hotd the meeting from June 22 to July 1 inclusive, al CrtK^hy- 
\iiotei. Utke Gforge, N. Y. Thin will in no wise conflict with 
'ttCKwed conference of )irincipnl.<i and Huperinlendcnts of deaf 
^b Inatitntinns in Oilorado, .\t the meeting 1a.il week, 
.. Uraham Bell preidiled. Among lltoM^ preArnt wer<> Mim 
bi. A. Tale, principal of the Clark Institution for th« Deaf; Mi>a 
Barah Fuller, principal of Homcv Mann wbool, Boston: Prof. A. 
h. E. Crauter, principal of the Peuwylvania In«tilule (or the 
Deaf, PhilaOcl|)hia; Ui<u. Joho Uilx, superintendent of lite Volta 
bureau, Watliiugtou, D. C. and otbi-rv. The tuevtinic adjourned 
lubjecl to call of the prcsidcui tubear tberepoitui lb«co(nmiltee 
Cf armtigeuivniH in regard to a programme. 

— Mr William fiiowerby, the veleiso and dislinguisbed Secre- 
tary of the Koj al Botanical Oardena, wriies to the British Sledit^l 
■Jnutttal tlie folloM'iiig Dutc oo hb itugtcei'tioii for adding to the 
nutober of alkuluid U*vi>ng» by the Intrududlon of cufTee-lpa : 
Wlirti walking in t)ie QardcTia of the Royal Botanical Society, 
Regent's Park, and outing the extent of the collectioa of living 
medicinal and economic plants of all climes and couolriea there 
brought togelher in one spot, it must have occurred to all of us 
bow very i-roall a nuinherof plants, ont of the vau store which 
Nature baa prnvided, man hai) bound I>i bis wrrlco. and the yet 
fewer he has taken the trouble to cultivate. During the march 
of the Inel half-centory, in science, medicine, mechanics, stram. 
and electricity l>ow littla has been gaii>ed fr\im Nature's storeH. 
The artificial culture of ciiichonit m, perha|>«, the tnoM nolml of 
(h«^ few. Again, niij ctep in wsiliiig. dnitking. drew, in *u guv* 
emed by habit or fashion that he must l>e u bold man wbo tri>-s 
to turn (lie current. This 19 illustrated in tea drinking, Peilmtw 
tivm b no one habit so universal ; racb pe pie has ite peculiar tea 
or closely allied beverage, nnil moet of ihi-ee have continued the 
WUBB for many age«. In one it Is cocoa, in otbflra, tsAfve. and In 
many, tea; In a few apcfnal quart<TG of th« globe nothing but 
inali i* I bought fit to drink, but in only one amall disliict ia 
coBoe-leaf lea used. Now we all know that tbeae bevetageft nre 
found l>y nian to be plejownt and agreeable to liira by muon of 
Ibeif onntainiug a jx^culiar principle called thfint; but jet tvwdo 
not aiwfljfs »elect for otir use lliv )iart of the plant containing Ibe 
largml percentage >>f thrhte. or inltivate the special plant with a 
view to afford us the most laluabte part. For example, in roffev 
the leave" are »iid to contain I.Stf of tbeine, and Hie Nrries only 
1.0 per "cent, »nd yet over 110,000,000 of tnen ose the Iterriw, anil 
only 8,000,000 the leaves of coffee, although 500,000 000 u«« the 
Icftnaof tea. Nou- Hte cultivation of c»ffe« lierrien is very try- 



init. ptvcorirnv. fubjert to atlarka of Itligbt and uafrui(fulne*fl; 
iu fact it follows the gent-ral line ihal iW prodarr of fmll by rul- 
tivHlJon I- far more of-en to ai-cident than that of the learr*. aitil.^ 
very pro)»l)ly good erope of coflre leavn could Iw obtained 
amnll cmt in cniintrieaand localile» where it would l« rMiy 
even itDpne«<b)e lo produce berrfe*. Uere n a case n\»tt to a vs 
variety of ptoplc lo solve, for there can be no lea^oo why coffc 
leaves may not become a valnaWe item of culture in our war 
colonies and many pnrlN of tlie world. TIte on* n>o«t difneiill' 
item to mote ia lo rrente the di-mand. Onrv filMit tlw faithion for 
■■ five o'clo<.'k roffea^leaf tea," aad the thioK Is donr, ao-l roan; a 
fortune made. As to the peculiar flavor of coffee-leaf tea uQch 
depends nn the manipulation of the leaf aftt-r it hiuken from the 
plant. At the Botani'; Uardens a variety of llavora have by Ireot- 
meat been produced front leaves off one fHani the general Qavor 
boing a kind of combination of coffee and tea hi as to get both in 
one cup. 

— The Sf, Peteraburgrr Xftdieinincfur WofhtH^fhrift gives a 
ritumi of a paper by A. S. Ignalovttki on the chum- uf death hy 
haneing. He refer* the rapid loss of consciouane»!i after suspen- 
sion to the retarded or arresled cnrculalton in the brain broiight 
about by the increased intra-cranial blood pressure. Tlie eff ed of •] 
thl« impediment In the cirt-ulation is Ibe same k» in cerebnl 
anwmiat for in both the nutrition of the brafn sulfers. It ia then*- 
fore not, as Leofman teacbe«, an insufficient mpply of blooti to Ibe 
brain, doe lo coinpr<«t«ion of the carotjds, which interferes with 
the functional activity of the brain, but comicwiion of the capiU 
larles hy increaae of the intra-craninl [iresflore. whicli has thia 
effect, and which uocimi whilst the supply of blotxl remains th« 
same, or even l[icrettM>8. 

— We leam from Nature that a prixe \i offered by Schnyder voqI 
WaitenMee's roundation. ZQrich, fur the volution of the following 
problems in the domain ol pliysic*. " A« the nundters which rep* 
rewnt the atomic liealsof llie elements atill show very considerable 
divergence*, the researches conducted by Profei>sor II. V. WehcCi 
on biirua, silt»z. and carbon, re^rdiug ibe dciiendence of it 
apeciflc beat* upon the temperature, are to be exieu<led to eevenl'^ 
other elemf Dts, prepare as pure as p<7M>ible. and abo to combiiiB- 
llona ta alloys of tbem. Furtbvr, the deuHities and the thermic 
coeffioieota of expsneion of the sutmtaoces io^eatigaletl are to be 
a«certained as carefully a» pneible." The following ore the con- 
ditions : the trcatliMv bandetl in by ootapetitoiH may t>c tn lieraiaiit.j 
French, or Engliah, and must he anil in by Sept » 1884. Thft 1 
vxaminatton of the treatises will be intruste^l U> o coiauotteecoo*, 
sisting of the foUowiug gentlemen : Profesaor Fernet, iCQrich ; Pro- 
fessor A, naiitaM-h.Zfiricb; Profeaaor E. D<>m, I la lie-on- lite HaaJe; 
Professor J. Wislicenus, Leipr.ig; Profeasor E. 8c:h&r, Ztlrlcb, oe 
member of the committee offering tb»- prix*'M. The Prixe Coui- 
ratttee is empowered to award a Hnil [wiie uf two thousarul francs, 
and tainor prizes at its dl'-crvtion to the amount of one thousand 
francs. The work to which the flrt't prise is awarded b to be tfao • 
property of Schoydor von Wartenaee's Foundation, and arrange- 
ments will be made with tlte nuthcir regarding Ita puhlicatioa. 
Every treatise M-nt in mui't have n iiioito on tlie tJUc-iioKe.aiul Iw 
oocompenied with a eenk-d envelope Inmring the same motto ODir 
tide and containing Ihe authors name. The treatifee are to be 
sent to the fiMlnwin; address : " An dai PTae»idiiim dea Convenles 
der Stodibiblf^tbek. ZDrioh 4)>etreffend Preiseafgabe der Stifttmg 
von Schnyder von Wat lenare fOr dai Jahr, It!V4) " 

— John Wiimo A Son, Cambridge, announce' "Selections Illua- 
trat'Ug Economic Uiator} Siore Ihe Seven Yean' War." compiled 
liy Benjamin Rand. Ph.D., asaistaDt in philosophy. Harvard Uni- 
vcrsilv. Tbi* i» a >eco»d rditjon. revised and enbuged Tlie first 
etiilion of the<w selectkmn wa4 publlslied oaa lext-book of >v(|ulred 
reading lo accompany a course of lecturea on economic history 
given at Uarvard C-'llt-ge. It "a« «Im adopted for asimila'' pur- 
po*ehyoiher American universities. A continued demand for 
the work hot led to the preparatian of the present edition. Tbft 
design of llw book has been to exhibit in a aeries of articles of 
ponnanent valtw different iihosea of economic thought, and to 
ptetseot in chronokvical oider a narrative of tome of the more im- 
portant events and induennv of modem etimmnlc hl?t-rv. 
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amaoiumoim. -D&Ue<l suit* koA C4iua* saw « re«r. 

Or«*t Krilklii »ni] Kun>p« 4.XlBr«*r. 

OMBBiiBilci&tloiia will b« Vfiooaied trotn U17 qnkrt«r. AbwtnMita at aoienlUlu 
pupsni •!« Mllelt*^ uul «w kandrMl «oplM of tte luue ooDtAlalBC sncb will 
be mallni) thn kulhor oa reqa«rt In adTMiee. B«]Mt6d mannf ripu wlU b« 
ratompd tu tii« auLbartf ODlf «fa«i> Ibtt T«(|iilaite •innuat of itoatsgo •ocmin- 
p&nl«i Uw oiiuiiuicrlpt. WbalBvitr U latondiMl fur uunctloo moat bn avtbeatl- 
«M«4 b? tbc «*tn« aBil addrtMa of Um writm", not ii»iif>wiftrtlT tor pubttoklloD. 
Irat ■• K Knuantr 9f (ood faith. Wa do nal bold oura«l*«« rcapcEMUilv lor 
ftBT TietrflTDptnIoii»«zpr«aMd tn the aommuatouioDB ot our oorrrapnndeiit*. 

AtUnllon Is 6«ll«d to the "VmiU " ooIhidd. It in InvAluAbln to IImmo vbo 
lUH it 1b BUlloltloK tafoTonlioa ur avfiklnc u*iv iHwllioiu. Tti* aatiM kod 
•ddrvH of kppUcuiU ahaiild bv |1too la full, wt that auwen wCtl go dlrvct to 
tbein, TlM "XxeUMUie " mUbui la Uk«irlM open. 

Vm Adt«rtUiac RklM applr ti> HaxKT 1^, TiTbnm. <T Lafaj^tu^ Ptnoe. S«w 
Tort. 



CURRENT NOTES ON ANTHROPOLOGY, —11. 

[Kititfti t>« (>. ij. Hrintoit, y.l>.. [.I^U.] 
Prehistoric European Migration!. 

Little by little the secmiogly impenetrable veil wbicli 
sbrouded tbe wan and waaderingB of European natioos be- 
fore bUtor; bej^an is liflitifir. ScienlifirincUiDdft undreamed 
of balf a century ago now reveal the secrets of ages too re- 
mnte to dat«. We can trap© man in western Europe steadily 
advauciu)!; through the development of a continuous culture 
from the rnileHt period of chipped iroplementn of Btotie to an 
e|H)cli when hit learned to polish and bore that oiateria], and 
Dually threw it a«ide to arm bia baud with a blade of glitter- 
ing bronzp. 

The ooatiuuily of this development is one of the maater 
gpneralizationa from the lonf^ labors of Wnrsaae, Uortiltf I, 
and otli>>r»i. U baa re^-ently received further solid support in 
an excellent critical study by Dr. Sophus Mrtllfr. entitled 
'■ iDstrutneols Traucbaota de I'Ancien Age de Pierre," pub- 
lisbed in tbe Mfmaire* de la Sodft/ Raydle den Antiquaries 
du Xurd. It is especially devoted lo the use of tbe triaugatar 
stone celts found abundantly in Denmark. They are shown 
to be tools, and to belong lo Iho earliest stone age of that 
portion of tbe continent. 

Neither they nor any of the relics from northern Europe 
carry us »a far back in tbe past as some from France and 
the Iberian Peninsula. This fact leaves little room for doubt 
but thai these latter regions were inhabited Qrat. Efen 
there the advent of mao mu«i be placed as a po«t tertiary 
event. Tins is tbe mature opinion of such authorities as 
Topinard. Oartailhac, and especially of H. Alexandre Ber- 
traud. whose excellent hAok, '" Nos Origiues," liM rjccntly 
appeared in a new edition. M. Berlraiid is director of Ihe 
National Arcbawlugical Museum at St. GerniHin eu-Laye, 
and a most conscientious student. From hi* and otber«' ol>- 
sorvalioiis it appears that mallars went smoothly enough in 
Kurnjie down lo Neolithic times; but then widespread migra- 



tions began. More than ISBDyMnRC-, Ibiniia M. BeKrand. 
the Ligurians came down from somewhere up nortb, and 
conquered ponioDS of the littoral of Spain^Oaul, Italy, and 
Sicily. The interior of Fr«Dc« and tbe Iberian Peninsula 
waB th«n peopled by *' Iberians." Not far from the dat« 
meutioned these were driven wcRtward by inroads of the 
Celts. He Acknowledges, botrcver, that there are do relics 
positively attributable to either Ligurians or Freucb Ibe- 
rians: and his llioory iberoforo mmt be accepted as only 
one degree less unlikely than the purely gratuitous nno of 
Viirhow, who makes out the Ligurians to have been "Tu- 
raDiaDB." 

In recent numbers of the Otobua aud Aveiand. Karl P«nka 
urges with renewed vigor bis theory that Scandinaria was 
the original borne of tbe Aryan slock; and that not very 
long before the beginning of our era the whole of central 
Europe was peopled by Cells. Ho has an earnest ditciple 10 
K. KraiLie, who lately issued n volume of nigh 700 pages on 
"Tuitiko-Land," his uame fgr Scindioavia. to wbiob, with 
great wealth or learning, he trace« both the myths of Hellaa 
and tbe simple culls of prtatioe Rome. 

Anolher ethnologist with his own notions is Dr. Theodor* 
Koppen, librarian of the Imperial Library at Si. Petersburg. 
In apamphlet re vi** wed at lenglb in the Archiv fur Anthro 
pologit (Band xjt.) he inaisti tlu»t the Finnic and Aryan 
linguistic slocks are one in origin ; that their ancestral home 
was somewhere about the region of th« middle Volga; that 
tbe separation U>ok place into Haslem and western branches 
OD the river Don; and that at that time arose tbe Aryan aud 
Ugro-Finoic diviaions. His arguments are prinoipalty lin- 
guistic, aud he lavs especial stress on tbe words for *' boney '* 
and "linden bast," which he Snds the same in the two 
stocks. His work is principally interesting as showing 
the growing tendency among scholars to discard the old 
theory that tbe Indo-Europeaas began in Asia, in favor of 
an origin in Europe; but KOppen repeals tbe familiar error 
of attributing Lbc theory of the origin uf the while race in 
Europe to Dr. Ijiilham; whereas, long l»efore he mentioned 
it, it bad been urged with clearness by OmaliuR D'Hallcyy 
the distinguished Belgian aatbropologist. 

Retrogressive Culture io Prehistoric Tioicft. 

Tli« general law of tbe continuity of development holds 
gn^ul throughout bisturic and prehistoric time: but tbe care- 
ful a rcba^lfj^ist will always bear in mind that, in both, 
pcri.)ds n( reirogre^ssion have occurred in many localities; 
and he will not. therefore, assign to relics of man's industry 
a later date solely on the ground of higher technical perfec- 
tion. Often a tribe or nation has been conquered or destroyed 
by one ruder though stronger, and for generations a lower 
bos followed a higher degree of art-produce. 

Two or three examples of this in prebistoHo times have 
recently been adduced. Mr. H. Slopes reports in tbe Pro- 
ceeding!) of tbe British Association for the Advancement of 
Science, 1S90, a curious station in the Thames Valley, where 
some tribe Id tbe Palseolithic condition had overwhelmed oae 
with Neolithic culture; and not understanding tbe use of the _ 
polished stone implements of (he l&lter had chipped them ■ 
into rough atone shapes I Not less remarkable was the dis- ^ 
covcry of tbe brothers Siret, in the cavee and rock-shelters 
near Almeria. Bpain, that Lhe most ancient Neolithic potteries 
there are distinctly auperJor iu make and ornament to those _ 
of later dale. Something similar fteems to be the case with 
the interesting series of pott^riea lately exhumed iu tbe Neo- 
lithic Rtaliuu of Latinoe, Belgium, by H. de Puydt. They 
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sbow a fiaish Ibat we do not Rod in what apiiear 10 Lw iMcr 
d«po«iis. 

Prehistoric CommeKe Betwvea Africa aad Asia. 

The aocienl ivlaiious whicb exisied between Hgyv^ aad the 
cotal of Africa on Die one side, an<l M^iiopotamia and 
India 00 the nther, are placed in stning^ li^ht by twu articles 
which have l»t«lr appeared in Ihe Verhandlunffeti der Ber- 
liner Anthropologuche Gesellscha/t. 

. The one, by G. Bchweinrurth. undertaliee to show the ex- 
ternal relations of aucieot Eirypt by means of the origiDS or 
the earliest eulvivated plants found in the tombs or men- 
tioned in the inscnplionK. Their three earliest and most 
raluable cereals, whcflt. barloy, and spelt, he believoa were 
intr(Klu(.'<^ from Bahj-Ioniii. The hjf was iaiported from 
fioulhern Arabia, \\& nutive home. From Persia wt-rrc brought 
the pomegnuiale and the heuoa used aa a cosmetic by the 
beauties of the earliest dynasties. From the remoter region 
of India came rice, sorghum, sesame, and (be sugai^caoe. 
Aa all these exotic plants irere fnmiliarto the Egj'ptian^ at 
tbe beginoiog of their history, they testify to an active aud 
far-reaching commerce before the date of Ucnca. 

Tbe second paper, by Mr. Mt^rensky. is especially coDcerned 
with the ctillure intliiericm of ancient India on eastern and 
central Africa. He adduces much historical evidence to 
illustrate this intercourse, aud tluds as tbo result of it the 
prcMQCe of Indian coral and pearU to central Africa, the 
sbapo of tbe hand axe, the musical instrument called the 
marimba, the use of Ihe betel nut, tbe worship of (Ire, traces 
of a caste system, etc. 

Both articles oonBrm tbe growing belief io tbe wide ex- 
tenskfti of prehistoric commerce. 



LETrEBS TO THE EDITOR. 



f • M all «a««« ne^w^nd At proof vfooodfutlk. 

On fWfHMl (n mftiMMW. »n* k»U\Anid eopU* of (*« otuaArr conMlnlM A() 
MMviwnfcafion ■ntt t* fui mSdttd firet to anyeorrtmatdmt. 

n«tiUtoriMU^9l9itopmbU»hanvq»9ri9» eoiuoitaHf with Uit eharaeUr 
ofth*iwanal, 

Tbe Question of the Celts. 

In "Current Not«s on Anthropology" (ScieiKxr, Mar. II) Dr. 
Brintoo reviewN a late «6say by Sehaaffhanaen npun Ihe ethno- 
graphic pOftitioD of lh« Cells. He Mates; "Tbe difficult |wobI«m 
of tbe cimflictiof^ jilt^riiii'al t^peti among the Celtic Diiliotiti — the 
one «ht>rt in xtature, iiim:!)^' cephalic, and brown, tlie r)tlN>r tall, 
dolichocephalic, and bluitd — )ie [HchaafThaotten] xtiiJirDarity wilre« 
b; supposing either an iatennixture with tether types or a ctMDKe 
io node of life and cUmatic eofironment.'* 

Tbe fint mentwoed type is apparently that now repiesented by 
tbe Auversnats and Savoyonls. wbt)^ aucestora wert tbe Celts of 
CKsar. Now Schrader ban pietty well esliibliiihe<l tbe fact that 
tUs race baa no claim to tbo name Celtic other Ibaa Ibe fact that 
at one time they spoke a Celiic dialiwt. Rather they were Ligu- 
rians related .socially to the Lappa and Finns; ami their oriKinal 
language wm ihiU now represented by Bn^ue, tl»eiT Oleic dialect 
having txfen ncquired frt'itt tli« tall, fair, >>r(icti,vcephnltc race 
which conquered tbem, nnil cirorw tbein to the Mnith of hVance. 
There nhould be do need to asy that community of laogunge doett 
not neceMorily iaipty identity of race; for one only bati to look 
upon the Mexicene, who *|teak a Neo-Catin dialect, but wboae 
race typt- ba8 almovt wholly reverted to that of tbe Axtecs. Tbe 
Frencli iububitauLs of Louisiana cannot now be diMJniiuisbed by 
their htnauuge, aud Ibe speech of Jamaica is an Gngli»b jarsoo* 
thoogb the [npulalion is now almost wholly negro. Tliv fact that 
Fy«ncfa is a Meo-Lstin langiiuifi; by no meuns provcu any racial 
eonnectioD between tbe Latins and the French, who are deeoended 
fraro eerenil distinct races. 



Now there i» very good evirfenoe that the tall, fair, brachj- 
cephalic peofitir, wbo«e remainn are found in t)>«> round barrowe 
of Britain and in Ibe graves of BelKium, tVaoce, and Uenoiark, 
Bpoke tbe orijiinsl Celtic tongue. Tliej were the Beh(ia GasK 
and they overran Franc«. coaquerlnc tbe tihon, dark, braoby- 
cephalic Ligurtsns and impoalnx tbi-ir language upon them. The 
Ligurian tongue, ancestral to Baixgue. was a EuHkarian dialect 
reluteO to tbe Ural-Altaic group, wbicb was ill-Htted to curvire in 
contact with tbe Aryan apeech of the nortliem race. The beat 
malign) repreeentativea of the type of the cooqueriug race nn> the 
Danes and Slavs. e4peoially the Lithuanians. 

Tbe tall, doHoboeephalic and blond type \a certainly represented 
now hy lite Swede*, and fair twirtb (lerraon*. and ban t>e«a well 
called tlie ScaodinaviaD type. Tbe AurIo-Ssjious aud Teutonic 
trilies belOD^ed to this race, and tfaeit speech was aoccAlral to the 
German and EngUah. If this be true, and Ihe faclu aeem well 
attested, it t« hard to see bow ihia tall, fair, dolicboceplialic typ« 
can be logically drawn into tha Celtic conLrovervy. 

In conclusion, it would seem that the conflicting types among 
tbe Celtic oatiooa are due solely t<> tbe appHoatioo of tbe name 
Celtic tofeveral distinct races, and If thai name i» restricted, as 
tliere is excellent ground for doing, to the tall, fair, bmchyoepho- 
lic race, the dltBculty of confiiciing tyiies vaniidiva. 

P. yUX FOSBAT. 
Hodiaaiar, March U. 



The Color QnestJos Again. 

I NOTiCB In your isfuc of Feb. aS an article by Profesaar Pill»- 
bury of Smith College, in which my name is mentioned in eonneo* 
tion with a system of color instruction. 

Perhapfi an explanation n( the exact scope and intention of this 
fcheme may aroJd any misapprebenaion of the claims that are 
made for it. 

The sole object has been to apply, a* Im m» po<«-ihle, scientific 
facta of color to elementary instruction in color aod the artistic 
uee of color. While it ia eaay to Snd various indications ibat the 
old theory of Brvwoier bat been abandoned by the scientists and 
tbe YtjuuglU'lmbolix ibcorji of tlM> thrve primstiea. red, gr«ea. 
an-l violet, accepted' in its place. ui> practical advaiK* io tbe a|ipli- 
cation of the latter theory to art iostructioo haa been H-cutud. The 
following quotation from the publishers* notice (rf a valuable txiok, 
"Theory of Color," by Dr. Wilbeloi von Bexnld, sbdwa Ibe ad- 
vanced ground regarding pf4or taken by this »rientiflt : — 

" The theory of thre* primary colors, red. jellow, and bine, has 
therefore been abandoned, and with them tlie whole system of 
so>caUed secondary and tertiary colora lias fallen to tbe ground. 
It might be feared that anarchy would take the pluce of order in 
tlie realm of color after the o%ertbrotv of the old system of claesi- 
Ik'Sliou, Tltii* in not tlte cmm:, however, for ttie system of colors 
adopted by Profevvor von Bemld not only afToqrda a ready m ea ns 
of classifying every sensation of color which may ptimibly aflt«t 
the e>e, but is exceedinxly simple." 

But experience has shown Uiat tbiti book, although tbe abltst 
attempt to unite the scientific theory of color wiib the practical 
ii$c of colors ever offered at tbe time it was published, ha«. iu Ihe 
Kixtei>n years since the Engli^ trantlatlou wa.s ^trinted, had no 
practical effect on tbe terms employei by the artiels or on tUe 
methods employed in color insiriiction. 

Owing to the Tart that Ihe illuininnlion atwl purity of all pig- 
mentary cidun fall M far ba-low Hie Hpeclrum colors as fduud fa 
suDlixht, it it impi»wlile with them to pnnluoe by the linion of 
Ihe three prioiarira, red. green, and violet, any rea>onable i^ 
proxiiuatiao to Ibe rolom seen in nature. Therefore it ban been 
practiciilly impossible for artistaand art educalon lo avail them- 
velvee of tlie scieDtifio theoriee of color In their work. 

Ilight hero Is where we tlnd tbe real value of the system to 
which ProfesMir Pilhbury b«s ultuded. Il pracUcslly bridges the 
chasm betwtien the science of color and Uie practice of color in 
tbe use of pigmeuta. Inrbend of begluniuK with three primary 
colors seen in Ihe ifpeotnim we are cunlenl tu eelwl six. By 
vhooBlng «x colors, red. orange, yellow. pLreeo. trfne. snd violeU 
OS tbey appear io the speoinim, making tlie bert imiliktionBof 
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ibvm pfweflde wlib pimento, and &p|ilyiDg tbew to Uie Maxwril 
mutiny diekx. willi ihe ndilicion of bl.irk aii<) while, vre can mnbe 
and acciirBtcIy name a rery largr proportion of all the coUirs 
foam) in natiirr which nlso ngree somewhat m^urlj* with similar 
pigmentary composilionii. 

Ai above stated, thla sptem of color iRstraction includee a prac- 
tical nomenclntnre of n>lor never IWore advanced, which has 
already been explained hy Prof«iwor PillalMirir. ProfftMtor A. H. 
Clmrrh of Ihe Hoyal Acntlvm; of Art*, in n oerie* nf lecltin>« lie- 
fora lb* Socirtj of Art*, IxmHon, an accoant of wbirh hHs U^«n 
pllhli^)le(l in (bia country, urges a ecienliflc consideration of color 
in ild 8pf ticatton to art, and near the clwe of one of bis lectures 
he sa^s :— 

*-We want an IntvroatkiD&l color ooorereDce, in wblch artiata. 
Enanufoclurcrs, u>d scientliita ahull be ri'iirvai^tcd. We want an 
sffreviueot upon Lfao name lo be assigiicd lo u number of dflTcrent 
b[w& We want rcprewntaliotiH of tlxse hiieii reproduced in 
ouamol, preoerved like our siandardo of weights and tnpa^urea, and 
distributed to ever; educational institution in tbe United Kinj;- 
dom. , . . The importance of having a definite nomenclalnre of 
quite tntrlligjblo chnract4<r at onr dispoul when we ar« talking or 
wrtttng about llw dMoralice emplornient of oolc» in ao important 
that 1 venture lo make a few euggeatioDs which may tend toward 
tbe aitainment of this object." 

After ouikinK a suggestion for a method of notation, Profeowor 
Church adds: — 

"Tlie corre«|ionding modiHcat*oo» in Ihe 6v« otber principal 
lerlct of colon! would be expre»4>d in a §iinilar manner, tbe Bvm- 
bob. etc., being used exactly in the snme wny aa in chemicnl no 
toliua. In order lo obtain a acale in a conrrrte fonn T would 
lecomraend tbe u^ of Maxwdl's rotatioa method by which each 
•tep in Ihe gradation could Iw mntched." 

Tbia author next prorrcds to giro a nomenclature of colon, but 
aa U la hus^d on the three primary colors of the scientiat. namely, 
ted, gie«u. and violet, and the inirodnction with them of such 
•dditioRal terms aa aea*greej) for attymliot, it in neillMT hn Mimple 
nor ai defiullc ao the one whicli Iidh ht^n de«cri)>i-<l In your nrtide to 
which I have referred. TtiiH iiomen<'tHtitre ii< tiiuwd Holely on nature's 
•landardis n* fotind in tliw »o1ar Bpec(ntm. Kh,ould we be favored 
with tl»e international conference auggesled by Professor Church, 
and should such a conference adopt the elx ataodards and deA- 
nitely locate them in the ep<>cLrum by thrir wiv« Icngdis, tbe 
world woald tlieo b&ve iiandaidy wbEcb aip tbe mow in one couu- 
try miu aoolher, and would rvoiain the Mme in tbe twmilrtb 
OTDtury aa in the nineteenth. 

At a manufacturer o( an extended line of colored paperii 
I am constantly putting this propot-ed nomenclature to a 
aerere tent by ordering new colors by telephone That ia 
toeay, we m«ka the desired combinations on the wheel in our 
office mid then telephone them to Ihti factory. Ion mllea diaianl. 
where lhi>y are again made on tbe wheel and the papers are then 
manuractured to correspoiHl with ibc results of tbeve combina- 
(lotw. UndiT this plan we are liaMe bo have oecaalon to " tele- 
phone a color" frequently. In the tame way wi> could cable 
colorit to Eurojte should it be nevMMry. Un.TOK BRAni^v. 



PrefHSor AlexAoder Agattic on the Ori^n of the Fauna aod 
Flora of the Galapagos lalanda, 

Ik tbe '• Q«Deni) Sketch of the Expedition of the ■ Allialrnes' 
frvm Fobruary to May, 1801 " (Bull. Mue. Comp., Zoul . Harvanl 
Ci^«K9, Vol. sxiii..No. I.Cambridge. Feb.. lft9-2) Professor A lejc. 
ander Agaeabt refers l<> my jmper -'On tbeOri^of tbeQalapagos 
Islandfl" Mm. Mat., March- April. IWIi. There are some funla- 
nental mi^undcnstandingB of my «tatctn«nt4 in Professor Agauiz's 
ranarha. which need correction. 

I*Bge 71, be aaya: " He [Baur] speaka of iheOalapaKosasbeing 
oonnecled with the mainland by tbe 4,0()O>tiieter line." Then h« 
adds "Tbid [tb« connection of iheO«lA|iagoM wiih South America] 
is an important fact; alt the older maps »faowod the GaUpfigOH 
a^Mtraled from Central America **(!}. To Ibb 1 hate lo reply, 
that I nevercxpreas)^ tbe opinion that Ihe Ualapagoe were former- 



ly oonnrctcd with Soath America. Tho mqic (a repeated by Pro- 

few^r AgH!t'iz in two oihcr pamagcs (p. 71), 

In all my xtaicments in regnrd to the land connections I was 
very caulioiw. as will be wen from p. 810: "In IA«> gnnfr^tl 
cttaractera thtfuana undfiora of the Oalapagt^ tftotc jvA^mb/otve* 
fo Uif great .ViMricin and Sonorau jtrorincf, aud alan to the Wttl 
ladiea. and it maff be that thr eannwtion tcna with tluM nginns 
{and it aeem* ttutre jirobttblf Hum any tttiiev), bnt of courat it it 
qnitf impoimble ttt bring to-4Uiy tinf/ positive proof for fAi'a itUa,^ 
(Tbe iljilica are mine.) 

According to Profe«6or Agassis tbe proof of my subsidence 
theory *' ia based on no belter evidence than the so-called alpine 
character of parts of ibo (!< -ri) and u i>on t he preaunied former coonec- 
tloDvf ibbGalaimgo^ Inlands with tbe CenUml American coDtinent.** 
Professor AgTi^is haa euinpleiely overlooked U>e main {mint ot 
■uy argument. ThiH I cunKiileriMl the harmony in the distribution 
of fnuu:i and flora, as will be seen by referring to my paper. 1 
trie<l Lo^how thai tbi^ harmony wasabrtolutely itnexplainable by 
tbe theory of elevation. After thli wa-i done. I nxamtned whether 
nnr present knowledge nf tbe soundings nhnwed any serimM ob- 
stacle to the theory of subsidence, and I found that it did not. 
I'roffBSor Agn»9iz did not r^er with one tatrd to this iiarmong of 
diatribHtioit. which formfd tite ba*i» of ntjf uhok ideaa! 

When Profeaoor AgaAaiz or any ooe else is able to explain Ibis 
by tbe elevation theory, 1 shall be Lbe Brsl one to adopt it. But 
until thin liaa l>eeti done, I tieliere in subsidence. 

The ]mi>«>r to which Professor Agattsiic refen was written before 
my viali lotbe Islands. My invv)^tigiition!« have only more cso- 
viucod me of tbv iusuSIcienry of tbe elwation theory. In my 
final work I sliaU apeak fully about this question and about oiber 
points in Prufeewir Agaeaia's article. O. BAtTK. 

Ciartt UDirontir. Wovoasur, Nasa., Maniu 13. 



The Scientmc Alliance. 

I HEARTILY agree with your leading article of March II, and 
trLi»t that you will continue to pre^ Ibia subject. Tbe further 
co-operattoQ of th« ^cieotiSc aooleties in this city will reaull, 1 
feel conRdeoi, in increased activity and elTectivcncn in each. 

Tho special nee<h( of mnuy I'nincbvs of work now bviug i-srrh^ 
on bcie are more funds for publication and fur first-class Uluelra- 
livn. Tbvre is no national publication ojien lo all papers of 
merit, like the Royal Scxriety Trani>acttom>. The only journal I 
know of which proTiJen tilteially for illu^'tnilion ii4 Whitman and 
Allia's Jmirnal of Mnrphoiogn, and thia is now, I have learned, 
orentocked for two years to coioe with biological paper* of a high 
claw. Hbnbt F. 03BOIUI. 

BloI. I>epL. ColnmbU Colta««, Harcli la 



BOOK-RETVTEWS. 



By Edwj 



TractU amongst the Grtat Andtt of Ihe Equator. 
Wbtuper. New York. Scribner's. 6^. 96. 

AHONII ttip fo-Tinnling books nf Professor Tyndall's is one on 
> llour» of Fxerctsc In Ibe AIpe," in which, among other matter, 
be n>cords the '^veral un«iK-ce>'T>rul attempt* be made lo aacMd 
tbe Matterhorn. aitd how the rope left, by bia party, bangtngortr 
a ridge of rocks enabled tbe next following ptrly of climbera 
beaded by Edwnrd Wbymiier to gain t-uch advantage aa to be able 
to reach the top. Thin tina ituccet« wui marred by a terrible 
tragedy, onU' three or four ot lb« pa>ty of soven getting back to 
the foot of ihc mouniain alive- 

But Edward Whymper B'ided another Iriumpb m his record as 
a mountain clim)«r in bis lieing the first to reach tlie summit of 
Chlmboraxo in lh?U. I^js tlie niToimt of bi» journey at that lime 
that Is now published. 

A hundred years ago the nativM of Ihe valley of Cbamonix 
who look traveller* up the mountain suffered as much aa tbrfr 
employers from physical eeasaiiott* aarribed, no doubt rightly, to 
thf rarity of the air. Ttiey n'ere umble lo walk more than a few 
{■ace* without halting. Tjast aolutnn traveller* who walked in 
early morning from Ihp but under the IV>«»«" (14,000 feet) lo th* 
lop (I'S.TSO feet) bnd thecom|nny of Hre Cbamooiarda. Tbej 
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went Dp Dt a fair pace wjilKnit tvetiiig, Arrired on llw Utp, with- 
out s fnoRiPOl'ti {>au!>p, Dip men litok their fpadw and ttfinreU and 
b^gan di^iDK. Tb^y »mcT^^H^ that th«y did onlj nbont a third 
tns work In tbt dav than In the valley; and that Ihcy enfffred no 
inooDTfwIpnM rrom ■ prolonged utay in the Uo«!K>8 hut: elept wHIi 
and alP largely. Th^ir work wba to emrate a nmnpl Id IhCBUfli- 
mit ridpe about thirty feet below the top. The object of this 
tnttoel waa to reach rock, in which a shelter- cave might be ex- 
cavated. 

Monnbtln^iclmeM is a term which ha* been used during lh« 
nitielefiilli cenlurj' to deaignate Ihv ailments wbicli comv ti* men 
aoil bvni^t^ OD riMicbiiii; higli vleviitKin<ioo mounlaiDH, SomeHtip- 
poeed that tlie UDComforlable symptoms were the result of local 
caoee^ and did nut depemi solely on reduced atmospberii; presuireB, 
•a is the opioioD of Mr. Whyniper. 

It was JaiRely wlili a view lo tiettle various qucstnns in regard 
to Diountaio-^clineM that (lie jouroey to the A ml ^ was uader- 
taken. Mr. Whymper wished to Ivam: (I) at whAt presiutv ibv 
aymploniK would Bret appear; (H what form tba titckuei°s would 
lake: {*) wheUier ooe could beoume habituated to low pnsMures. 

To the iirat question the answer came at a pressnre of 1S.5 
inches. Most or the party were Himolianeounly incapacitated for 
work and foitnd tlKmselves preo<!ciipipd hy the paraniouni neca- 
alty of obtaining air. Prei'auUons hart been taken not to intro* 
dace coQiplicAtiotu in the way of physical exhniulton, Mr. 
\fbyiiip<-r niainiainiDg " Utat our ■ inoapacity ' wa» due nelthi-r lo 
exlisuatiuo oor to de6cieocy of bodily slreogtli, nor to weakneiM 
froto want of food, hut wa? caused by the whole of our attention 
beiDg taken up ia efforti to get air." Thia gasptog for air wan ac- 
ooinpanied with inteme beadacbu and on iodutcribubk* feeling of 
Dlneas, pervading the whole body. The attack was sudden, but 
Ifae recovery grsdoai; and eren at the beat it waa only while at 
Rtt that »ufndent air could be secured through the nostri Is : on 
fserting themselrea it wae neoe^aary to breathe through the mouth 
M well, and ihu capacity for work was low. 

In leviewing the whole of iheir eiperiencee, two different ftela 
of effi-clA could be di^tinKUifthed : ttK»e which were tranftilory, 
and thoie which remained .-•o long aa the |>arly wa^t ex|KiM>'f lo 
low iirewuren. The trausilory eHecli* wrre acoeleratEtm of the cir> 
«mlation, and incres'ic in tempernUiro. Th« permanent ones were 
more rapid re«ptrBttoo, indisposition lo lake food, and leaseoing of 
muscular power. 

In the opinion of Mr. Whyoiper, the ojoaDtain-aiokncM ia dii« 
to djniinislied atinosphem pressure, which operate* In two trays: 
by lentming (he value of the air iolialt-d, and by allowing the 
gfam within the body to vipand and aeek partial eacaim 

But eiiide from the value of the book as a record of ioveetiga- 
tion on mountain -sick nesa, which ia, by tlie way. made by no 
mennii prominent, we have in "Travels among^ the Gn>at Andea 
of tba Equator " b mof^t valuable record of travel, well written 

A " Supplementary Appendii," to which somo tilteen promineoi 
natnraltMs contribute, m devoted to the collections made in tlto 
AtMles, a very considerable part being on the coleO|i4era. Tbe 
ample Duio))*-r of platew and i)lu»trationB make the whole work 
,Oi>* of oppciwl value at* it rcienlific record, and tbe account of liie 
aomey \» mo«t entertaining. 

in itt* Ph!f»icftl Wortd and Um firgt Cnuve Atvoniing to 
Mvdrrn Sciertcf, From the French. New York, James Poct 
JsCo. ]9« 41. 

\latHral Late fii ttm Spiritual IVorld. By Henbt Dhcmhoio). 
New York. Jamca Port A Co. 12". 75 eta. 

TiniSE two worka are eminently chat a*' t<r no tic of the prewnt 
line. Tbe relatione between science anH religiim have been the 
[coortant iheme of comment and controversy for the fast thirty 
years, and elill excite extraordinary intereet in certain dasnes of 
ndod?. PerwNU of ao athetsUcal turn point lo certain divooveries 
aikd tbflorie* of fdeoev as negativing the very idea of religion; de- 
ftodcfs of Cbrittioaity repel tbv charge; uliitc a third cIom of 
wtittETB endeavor 10 reconcile tbe two araflietiDK Kyttiem* of lliooght 
by finding sooie rational ground of ugrrcmeul. The two work* 
DOW before te kelonir lo this laHt category. The first, which is 
tnoalaied from un anonymous French wiiler. is an adaptaikm of 



the desrtm argumeot to the pment Mate of wientlAc knowledge: 
thedifpoveri'-f of scieacethemarlvea furnishing the bask on which 
tlie HTKiinienl re^tt. It f« not a profound work nor in any <ma 
orlsinal; nn'l it tvlll not nilafy mind* thoroughly imbued wtt 
the ?kei>t(ci«m ^oehnracterisiicoT tbe prvsent lime. But forthoa»' 
wlio ibi&k the design argument a convincing oi>e the hook will 
have an interest. Uofortunatrly the Engliah of the tranMlation 
fat imperfect and aometiinen unitntmmaticni. enpecislly in the 
earlier pagea. and tyjM^jgrnphical blunder*, such us " Mderel " for 
aideteal. " Emmeriton " for Em<'i«i>n, el?., are nllngelher too fre- 
quent. 

l*hc aecoad volume before ua ia of a different character, and 
wmetvhat cnrioue. The author. Mr. Prumroond. as he tells na ! 
his preface, bad been employed for some years tu teaching tl 
natural sciences on week days and lecturing upon religious I 
OD Sundays. Naturally, and olmool necessarily, he waa led lo i 
alndy of the relatioiu between the two euhjccta and lo seek eoi 
basis of aitrrement between tliem. The result appears in thl 
book, in which be eivdearois to show that the laws of tjology,^ 
which ore tnanifeal in organic life, are tra leas manifest in religious, 
or. a^ he ralli it. spiritual life. Anak^es between organic life 
and tbe mrntal and moral life of man have olteo been pointed out' 
before; biU Mr. Dnimmond maintains there ts something moral 
than analogy in the comc. tliat tbe very same laws operate in these 
widely different sphere*. We cannot think, however, that he 
proves im tbi-sia. the resembhnces that he p«>in(9 out Itetween the 
DBlural and tbe spiritual world being, in spite of bis disclaimer, 
nothing but mere analogies, and often reowte and faitciful aiuilo- 
giv*. For ioslance, he speaks of the law of blofneoesis, that life 
can only come From antecedent life, and argues that this is tiMl 
same m the Christian doctrioe tfaat a man must " be Imm of wsier^ 
and of Ibe spirit" in order loenter tite Kingdom of Uud. He even 
Rpeaks of "Bpirilual pmtofjlnsm," and declarer that the dilTereDce 
l)etween a Chrietian and a goixt man wlio bt not a Cbrlatinn is the 
difference between the living and tbe dead. As }>oeiic analogiea , 
between natural and spiritual thioKf>. some of ihe memhtanee*^ 
Ibat Mr DrumnKind dilates u|Kiii baveaceriain interest. and serve 
w<-ll to tllu-tiute moral and reliKiouv truth; but as Ibe t>at>ik of 
«cientific ilrxrlrine anil nn proving tt>e Twigo uf law in tbe spirtlual 
world, tbey are ol little value. 



AJiiOVO THE PITBLISHERS. 

Thb ekriualve authorization to i-Hue an Engliiih translation 
of the " Memoirs of Ihe Baron de Mirbot." which have created 
unuHUal iotere«t iti I^ris. has beeo ocqiiin-d front Elie Baron's 
representatives hy Longmans. Green, 4 Co. They will publish 
the'work iramediately. bi.th in New York and London. 

— P. Blakiston, @oo, & Co have InxiuKht out a sectiad edition 
of Blair's "Tlie Organic AoaiyaiBof PoUble Waters " Camider* 
ing that the tirst editioa was publisho) but little o< er a year ago, 
this shows ihut Ihe book has proved a Rood oue. 

— Messm. Edison A Son, Dublin, will LMoe in April the firat 
nunkthrnf the IriA ^aturaliat, a monthly journal of (ceneral Irish 
natural history, and the official nrgan of nil the natural hiriacyj 
S'jocleUeet in Ireland. Ihe editors will be Mr. George H. Oirpen^ 
teraod Mr R Lloyd PnieiiCr. 

— \ new Phifticat Rtview has been started by Ibe poNUber, J. 
Engelhorn. of SinltRsrl. Tbt- e<titor i* L. Oraetz. The object of 
this pcriudicul will be to make German readers acquainted with 
the work being done by phycicials la other countries. It ia in- 
tended that it shsll iw^rve ae a sort of e-ipplonieut to the wrll* 
known Annateii drr Phyiiik ynd CJtemie. 

— W. B. (^nundeis. 0t3 WalnuL Slreci. Philadelphia, has pub^j 
lished. as No 22 of Saunders's Quertion Compends. " E»<entlals 
of Pby'irs," by F>eil. J. Br^ckway, M.D. Tbe book is arranged 
in Clie form of qitetitiun4 and answers prepared especially for "tu- 
deota of medicine. The author is sMiittant demonstrator of anat 
omy at tbe College of Phjsician- and Surgeons, New York. Tb*_ 
reason* aaaigned for the existence of the book are that (lanot 
too large for (be purposes of medical students and that some of 
tbe Other lext-books do not contain enough. 
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■ - Natural Science is ■ oew monthly review o( nalumi birtory 
progms. Tlie object of tfae editors vrUI bo " to cxpoand and deal 
In a critical maoDer with thp priocipal result* of ctin-pnt rcMMrch 
in geolof^ and biology that appexr to be of more tlifto itmiled ap- 
fdicallon." Articin ore cnnlrtbiit«<I to tb« first niimlxr by Mr. 
P. E. Ikddanj. Mr. J. J. H. Teall, F.R.S.. Mr. A. 3. Woodwarf. 
Mr. R. Lydfkker. Mr. J. W. Dsim, Mr. U. A. Bouletigifr. Mr. J. 
W, Grvgoty, Mr. 0. U. Carpenter, hud Mr. Thon»M likik. Th© 
publtflbere are Mctiaiu. MaciDillan & Co. 

— Kvery teacber or physics trill be clad to know tbat a tentb 
edMoo of MaxM-ell's "TluMjry of ITi-at" bni- Jutil biK-n iMiitd by 
ZxlDgnaQB, Grera, & Co. I»rd Ruyleigh is the editor, whicb te 
suffleiFfot to make all pbysiristA cnnlldent that the oecesnuy re- 
vifdon boa been well done. It b probable that no more BnggeetiTe 
work wa.<t ever prridiiiN>^ in thi^ whole arientr of pbysics. It in 
more tfaan its name sigoiSc^ for a number of physical probtemH 
are dJ9m.<»Pd, which are not uMialiy trcAtc-d under the head of 
" heat." But no one thoald take up th« book unleM he i* prepared 
for iome pretty intense ttady. It u not a popular work, but for 
tJiose competent to nodersland ^ren portions of it it stands with- 
out any equal i» a ^uide to the ^tudy of phymcal itcie(K-e. 

— "A (iuidc to the Scientific BxHminalJon of HutlH: Cotiipris- 
img S«1«ct Mtitbodii of Ueclianivol and Chemicni AnnlyMli* aiid 
Pbvdical Investigatioa " io tb« title of a book reoeuUy publivfaed 
by Ueary Carey Baini A Co.. Philadelphia, at |t.M. Jtisatraiw- 
lation from the German of l>r. Ketix Wahnechaffe, with addilioDe. 
by William T. Rrannt. Mr. Brannt is editor of •■ The Techno- 
ohemlcol Reoplpl Book.'* The ■ 'Guide tu the Scientific Kxamina- 
tlon of Soils'' \n a l>ook for th<; ngriuuiiurtil chtimliit. Thefc ar^- 
introductory cbapterii oo " Derivation and Formation of tbe .Soil,'' 
and " Cla*4)i float ion of Soila^; but these are brief, and tbe main 
purpose of tiie work is nhox n in tbe chapters beerin^ more directs 
ly CD mfthotl<i, merbanical and chemical, to t>e uHed io determin- 
inX the wiit'COiixtitui-ntA and their |ilant-nourubin>t viilue. Thiti 
lost depeadi, aa is well known ou more than mere chemii-al con- 
stitution, and due attention i^ given to the determination of tbe 
properties of the »oil d«peadins on physioal as well ait chemical 
cauKa. 

— TliL' Dsmc of nuarly every appltaace OD thoEuglieh railway 
is different from the vurrespoudinif term applied on Uie American 
railroad, yet manj: of the prublotus involved in the wurking of 
rail trnnsportation are the same. Only three or four yesr» ago » 
leclure on " The Working of an EnglUb Raflwoy " wb» delivered 
before lite School for Military Eui;ineeri nic at Etrompton Uarrucks, 
England, by George Findlay, who. in addition to holding; certain 
rank in the volunteer service of England, la general managcc of 
Ibfl London aud Xorthweftlern railway. This lecture was natural- 
ly dex'otodf to some extent at least, to the use of railways in mili- 
tary ojierations. It proved attractive, boweVer, to a wjpler circle 
of readers tlian the army officer* to whom it was Brht di^lirerwd, 
anJ the leeult wiis the flnL e^lition of " The Working and Maic 
af^eoient of an English RaiIw«T." A<ldition« to the •icope of tlie 
original lecture wer« mmhj tu ad^pt it to its nvw public, with the 
rmult that wvfiuw have bofun us tbe fourth edition, p^bltsbed 
in Mn<9 country by Macmillaa & Co. Tbe subjects treated ranfte 
a^l the way from HUch as are purely mechanical— the permanent 
way. rolllnK stock, signals. teleKrapbs, etc. — loifueHionaconctim- 
Inn the rt>latioD of tbe atale to railway* and iho state purcba-w of 
railway^i, which ore to somcaxMnt aoclal. "niero are »ume im- 
pcrf<.-clions in the mechanical execution of the book, perhaps due 
to the large number of cnptes printed, hut it is sure to interest all 
who want a pojiular fxpour of the ways in which the modem rail- 
way has lieen tirought into exi»tence and the problemt occupying 
the ininds of tltoau now managing them. 

— Fleming H. Rev«ll Cominny, N«w Turk, «r« the Aoierican 
publishers of "Hproes of the Telegraph" (|l.4ti), by J. Munro, 
which ie brouijht out in England by The Ke)i|;ioa^ Tract !>ooiety. 
Mr. Munro has written a number of popular h^wkn oo electricity 
and the lives of wotken> in thi« companitlvelj new telanM. As 
ail EfiKl'sbman, he itivev lirat piaw to Sit Chailas WbflBtstoao 
among the heroes of the lelegrBph, ami no une will wish to with- 



bohl any of the honors due that great pioneer in electrical acienot, 
especially as the author, in his second chapter devoted to B. B. F. 
Morse, does full justice to him whom we Americans are prood to 
consider as ttie inventor ^r txreUeneeol the telegraph. But It is 
not with him that work on tW telegraph ceAfle<l. Much work re- 
mained tit be done liefore mib-mariiw cablc« anil long ami com- 
plicated land-lin*^ wen* a possibility, and no then* are chapters 
containing in(rr<v(iiig accounbt of the contribution<i to tbe tele- 
graplt made by Sir Wm. Thomson. Sir Wm. Siemens, Fleeming 
Jenkin. Iteif, itpll, Kdiaon, UngbM. Gauw. Weber, HJr W, F. 
Cooke. Bun, Ur, Werner ^iemena, Latimer Clatk, Ooiut da 
Hoocel, and Blisha Ofay. 

— So many aak for n really gowl elementary book in electricity 
aod magnetism that wc are inclined to hojie much oseftilneas for 
"A Finft book of Electricity .ind Ma^neti-sm " ifi<\ ceMe), by W, 
Perren Maycrclt, recently brought out by Macmtlian ft Co.. on 
this fiide of the wnter The hook M an English one. tbe author 
being a memher of tbe English Institute of Electrical Engineers. 
The author dors not touch upon Ibe modem electrical tbeorie«, 
which are attracting so much attention, but which would be ex- 
tremely unpromising 8ubject<t for popular exposition as they now 
stand; but be certainly iteeuia tu give a clear ilalement of tba 
facta of electrical science in a way likely lo lie helpful to many 
who have not the trainiiiij to u>e snrh vxoellent books as tbOM t^ 
SilvanuN Thoiii[)Miii or Flevtning Junkin. 

— Another book intended to serve tbe same purpose M that 
mentioned above has been publiabefl by Norman W. Henloy ft 
Co.. New York, entitled "Electricity 8inipliti<'.l," by T. 0*810806. 
The author of this book has n\eL with sticcea!) a^ a writer of 
primrrsonKiendtlcfltibjocts, hfs " Home Expn-iments in Science" 
and "The Arithmetic of Electricity" being doubtless known to 
many of our renders. There is certainly a demand for an ele- 
mentary book that will tell the uninitiated soiiii-tbiiig i.tf the won- 
ders of electricity, and all Meeking Hurh informulion kIiuuM ex- 
amine Sluane's " Electricity Simplified." <$!.). 

— A notable literary article will appenr in the AprU Forwm by 
Mr. Philip 0^ Haiuerton, who di8cu«':ie? the Important Mtbjcctof 
tbe Learning of Languages. Mr. Uuioerton is oih; uf tbe few 
men who are abMriutvly as much at home iu Preach as in Eogltsbf 
and Ills experierK-e uud ulwervation make his article full of sng- 
gestivenew. The historian, Profe.<«ur EJword A. Freeman, nrritee 
an auiubiographieal essay showing the growth of his oplnloiu 
and metlioil of work. Ur. R. T.. Gamer, the student of the p]>eecb 
of mnnkeya, <-ontribnt«!i the most tniereflting paper that he has 
yet published on the reiiults of hi* Inrestigaifon*. Other articles 
in \M* nnmljer will t>e on the German Emperor's policy of remov- 
ing rCftrictioni upon trade, by Mr, Poullney Bigelow, hia perwcinal 
friend; on German Colonbeation and EmiKraiion, hy Dr. Qeffcken-, 
an explauation of tbe method of bnrinl by llie g^eat furwral 
monopuly in Puria, by Mr. Edmurxl R. Siiearmao, whn has made 
H special study of it for the fVrunu. 

— - Age of the Domestic Antmak" is a treatise on the denlltfoo 
o( the horiie, ox, she«p, bog. and dog. and on tbe various other 
meann of determining tlie age of tht«« aiiimnln. by Busb Shippen 
HuidekoiKT. M.D., veminarian (Alf'irt, Fmuco); professor of 
sauitjiry medi.'tue and veteriutiry jurieprudeace, Americao Veter- 
inary College. New York. This work presents a study of all that 
has been written on ihesuhjoct from the earlieat Italian writers. 
Tbe author has drawn much matefial from the ablest English, 
French, and Oernian writers, and hM giv><n hix own detluctions 
and opinions, wbethar th»y ugrw or diiwgree with such invevti- 
gators as Brainy Cluk, Simonds (in English), Oirard, Chauveau, 
Leyh, Le Coque, Goubiux, and Harrier (in German attd French), 
The illUHtjationa hate been mainly taken from tbesa aotfaors, and 
it would he extremely difQcult to improve upon tli«m. Thenars, 
however, a large number of otiiciuul illnstrtUiotu OQ the buvw, 
cnttlv. sliL'ep, aud pig, To qu<>if from thp prvfaoe, "Tbe author 
has Httvupu-d t'> prepare such a b-juk as he feels would have Xm^a 
ot iuterpBt and aerviw tu himself in his association with saiouils 
as a layman, and would have aided his stodies and appreciation 
of tbe anatomy of the teeth, dentitioD, and menns of deletmimn^ 



March 25, 1892. 



:nce. 



^79 



|b« age. H« hopes, also, that this «rork icill faroiBfa. to sluiimts 
Mid v«t«riiiarUni, knowlHse trhich «-iII aid io Burgioal of>eratinti8 
oo tb« mouth." Tli« pablisben «i«, F. A. Davi* ft Co., 1281 Fil- 
bert SUMt, Pliiladcli'hia. 

— HAcmillan & Co. will issue parly Id April an Itnportaot work 
by ProreMor J. Hetiry Middleton on the " Remaiiu of Anrieni 
Bome." oomprtelng two fully lllutitraled Tolumev. 

— M«M». GRullitet'Villan liave publiihed a work enttlled 
" Ltf^oo* d« Cbimip," bj Henri Gautwr Atxl Georges Cbarp<r, It 
is ioteoded msioly for thv Ufe uf 8tu<l«>nl« of ii)>«ciKl oiatbinualics. 

— ProftwKorOeo. J. Ronaaoes ha» arraiiKed <vicb the Open Coutt 
Pohlidung Co. to bring oat tlip American edition of his lali>8t 
work, " Darwin and aftn* Darwin." It will b« puhlishpd simul- 
UnemiHly wiih the English edition. 

— Huhonaland, in south Africa <call«l " the future gold-Uolds 
tt Ibe w<H>ld "), will l>e dwcrHwd in thw April ScrBinrr by Frank 
ICandy, a niembiT of the Pioneer Corps which op)mi^ up the 
conntry for iwttkm. tie has spent many years in that region, and 
la an acknuwled^^ autbodty upon it. 

— An eKcdIvnt m^Hm of " Mus^did Uand-Books" ia being isMied 
hj the Mancbeater Muaeam, Owens C"t>Ilegt*. A " Genrral Quldc 
Io tho Contents of the Masvutn " ban Iteen prepared by Mr. W. E. 
Hoyle, keeper of the MntM^nm. an.1 ['mfeawr Milnra Marehall bait 
drawn up an " Outline Cla«4ilioutiim of the Animal Kingdom," 
and a ■' Deacriplivo Catalogue of the Embryologloa) Hodel*." 

— We leain frooi A'oftire ibat the Bret port wfll ehorlly be lasoed 
by Heeatv. Dulsu & Co. of a nw botanical publicalton, to l« 
called British Muvvum PbycoloRical Memoirs, edited by Mr. 
Ocorge Hurray. It will Iw devoted Molmlvfly to orittiml olgiv 
togiul papers, tlie records of research carried oo in the Crypto- 
garaic laboratory of tho BriLi«h Muwum in Cromwell Road, and U 
intended to be isfunl at about half-yearly interiah. The Rrat part 
will be illui«lrated by eight plates, and will contain, among other 
article*, tbc (kfcription of a new order of Marine Algsci. 

— Tberw in t-videotly, in the opinioo of one man st least, a per- 
fect diinate ill one portion of the United 9lates. The man is P. 
C. ReiDondiDo, M.I>., at>d the pluo? i» Southeru Cnlifntnia. The 
beanliea of !^ulherii Culifuruia Dr. Ri-mondinu m](» forth io " Th« 
Heditvrrauvan Sburos of AmericTi," just puWished by F. A. Daris 
&. Cv., Pbllad«lphia. After B|)eaking of the l>eautiful adjustment 
of humidity to temperature, fo that hot. moggy days are unkoown, 
oar author goe.^ on to toll of the calm character of the wcntbpr, 
which to aucb thai thnndcr-Morma are almost onknowD. and the 
signal office at San Diego, after eight years' waiting, found the 
storm Hags of do uee and returued thcui tu Watibington. Southern 
California, onr author niaintaint, liax as varlvd a climate as that 
of the north of Italy, or eren more exlremvt« of condition, but, 
wiih these eztremt«, vtijoys the anumalous cxnuJtiion uf hafiug 
these extreiaev alike ra«-orable to health and Iouk Ufe - just the 
nv^nv of uortbiTu Italy. The book t^, of couree, ioteniled to 

jxnrey aach intoriuatK'n as those steking a health nieort dealre. 

— The Aui«>rit-aa Auidemy of Political and Social Scteoce. with 
Eieadquartef« nt Philadelphia, aoDOunce for early publicattoD the 
following monographs on political and eoonomlciubjects: " Ethical 
Traioing iu the I'ubllc Schools." by Charle* DeGarmo, prpt«ident of 
8w«rtbmoreCollege,HDe9my which is inloiidedtu [>rove the nt-cei«ity 
ofnoral instruction in our publirsi-hoolH, buttoHhow that it need not 
aeoessMrily be religious; "The Theory of Value," hy the Auiitrian 
•eonomist, F. von Wicser, a scieuliBc e:xplaiiation of lite viuwo 
of the Austrian school on this subject; ■* Ba^Js of Intermt," by 
Dwighl M, Lowrey, a reply to OeDry George's doctriaes on this 
queatioo. They will also publish at an early date a monosraph 
on " Parly OoTerumeot," by Charlee Kicbardson, which isa severe 
attack (in Hm* theory that devotion to party is a political virtue; 
and a [Mntphlet by J. K. Commons of Oberlia College on " Pro- 
portional RepresentatioQ," in which a plan is dbcloaed which will 
prevent gerrymandering mid "ecuro minority reprceeutatioD. 

— " The Will Pow.ir : iU Kanne in Action," by J. Miloer Fotber- 
gill, is a wnaU book publisbed by Jamea Potl A Co. It Is not a 
melaphystc-al e««ay. but a practical work on tlto impuitauc« in 



human life of strength of will, which the author mfcanls aa the 
principal thing in man's character and the main soiura of ooi 
msn'K influence over others. The ditfcfcot sppects of the anbjeot, 
such as the will In relation to heredity, the wEllaitd circamstaDCflB, 
etc., arv treated of, and some interesting anecdotes related to 
illustrate the author's doctrine. From the donrtne itjwif, how- 
erer, ne are oblJKed to diawmt. liecause it puta ritrength of will 
abnre righlnetis of will, force above rlrtoa. The highest principla 
in man is not will hot cooseteDce; conseienoe Is the Uwgiver, 
while the will's business Es to obey, hot Mr. Fotbergill ahows no 
MifHelent appreciation of this fact. Be admits, indeed, tliat 
strength of will may be used for evil as well as fur good, and in 
many of the examples he adduces what hv calls strength of will 
is niorely NSlftshnnM or a domiowrinK temper. Tet he ezpremly 
says: " Mighty as the will is, the tirst numeral in character, the 
next is prJociple in this world; in the next world, wa are told, 
principle will come Hist" (p. 181). Such a doctrins, If carried 
into practice, would lead directly to immoral condael; and wa 
oaoDot. tlierefoie. recoititnend this book na a means of mnral in- 
atructmn. 

— The American Academy of Political and SocIa) Scienoe haa 
just pnhliKhed a monogrnph by I^o S. Rowe on " loatruetioo in 
French Univetsiltes.** This is the fifth of the monographs which 
they have ii«ued treating of instroclion in political acienc*, etc., 
in various countriof^. Of the oilier fmir, two treated of Oermaa 
universiLiea, one of the University nf Oifonl, and one of ttaliBB 
univenitie)). They also pubitabed a pamphlet on Jurispntdenoe 
in Ameri'-an Uuiversitiet'. Tlie present essay girea a can-ful ex- 
poeitiou of the system of faculties in vogae ta France, together 
with a t)rier history of the higher educational syMem from the 
time of Napoleon to the prewnt. It also expbiinfl the new syslmn 
of nnivervltles which Is now being advocated, Mr. Rowe then 
discusae* the courses in political acienee, etc., which a r<> offered 
by the law faculties and the oilier in<iliiulioi», tnicli m* the ^x-ole 
Libre and the College de Prance. The monograph iMochides with 
aome very valuable university statistics and a complete list of the 
instructors in political scieooe and public law in tbe various Inail- 
tulions of bi){her education in l-'rance. 

— Tlie latent tstiue in lite " Contfloiporary Science Series," pub- 
lisl>ed in Bnglatxl by Waller Scott and imported here by Charles 
Scribner's Sons, is a work by Karl Pesrwm entitled " Tlw Gram- 
mar of Science." It is a d>Kuea4on of tbe scofiv and method of 
scienev and of some of Its fundamental priiKtplefi. The author 
anceia at oKitaphydci^. declaring buih metnphysirs and oatoral 
theology to be pseudo-sciencea; and yet his own book is meta- 
physical from tieginning to end, only it is had mptAphyslcs. Blr. 
Pcaraon adopts the siibjecCivist, or " idealist " theory of knowl- 
edge, which denies tbe existence of a real material world and 
re^irds external objects as nAthIng but groups of seMalions. He 
adopU Kanfs theory of space and time, tbougli he derides Kant 
for being a metaphysician. His view of causation is borrowed of 
Hume; and he maintains that the busineu of sciettce is merely to 
describe fuels, not to explain tliem. "Sciencv," be sa,ys, "deab 
with the mental, tbe inside world," and a law of nature is not an 
orderof external facts but merely a " routine of perceptions." He 
alludes to Newlon'ii formula of ii;ravitation, and then govs on to 
say : " The statement of this formiUa was not so much the tUi- 
covcry as the ffreufton of the law of gravitation. A ttatural law 
is thus seen to be a riMime in mental sbortband, which replaoea 
for us a lengthy description of tbe sequences among our sens*' 
impreesior^. Law in Uie scientitlc sense is thus esaealially a prod- 
uct of the human mind and has no meaning apart from man. 
It owM its existence Io the creative power of his intellect lliere 
u more meaning in the sttttemirnt that man gives laws Io Natuiv 
than in its converse that Nature gives lawn to man" (p. 104). 
Such is the burden of the whnle book, and il i" ihnist forward OH 
every poRsible occasion; and il shows, we think, with suBoteol 
cleamecs the mental calibre of Ibe airthor and the iiaality n( hb 
hook. 

— Tbe Snt number of the new ZtitKhrift fUr Anarganimh* 
CAemje, edited by Professor KrUse, of Munich, was Isaiied on Feb, 
27. As jtn title impltef, the new journal is devoted exdustvely to 
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ths ioorganlo bnocb of oltemlfitry, and the nainee o( tbe distia- 
gatahed ohsmiiits througliont Europe arid America whose co-open* 
lion the editor has been fortunate in securing would ft|)p<»r to 
pro(ni*p wpU for iLs taIuo and euoceea. The ftret nonil*er, tsiyn 
A'arure.coDlaiDBthofoUowingaixorigfiui] memoirs: '*Ptiosphnru9 
Sulphoxide." bv T. E. Thorpe and A. E. Tuttoo; "The Double 
Ackb of Ueptatomic Iodine," by C. W. Womntrand: "The Action 
of Hjdroicen Penixtde u(»3n certain Fluorides." by A. PiocinI; 
"Ammoniacal Platinum Compounds," by O. Carlgrcn and P. T. 
C1«Te ; " PrvpMration of Tungatairs free from MolTbdenum." by 
C. ftiedbtim aad R. Mdjer; "A Lecture Ex peri men L," by C. 
Winkler. 

— ^Humanity la iU OrixinoDd Early Orow(h,"byE. Colbert. is 
a work rM-enCly itwutKl by the Open Court Publislilng Company 
of Chicago. It is. of cuurm*. mainly hintoric in character, and 
much that it conlains ta familiar. Tbe hittory uf n>ligi<>n is tha 
leading topic in it, but oonaidenble space is al9u d^votc^ lo tha 
origin and gron-th of langnage and the riae of Ihe iodu&trial arta. 
The book, however, ia full of rmde and often fantaftic th'-nrifa, 
tbe author hefng one or thtvte men, by no mean;) rare in therie 
days, who havi> thrown olf all trnditionAl religWi-i belief and taken 
an atlitude uf Tv)igiuu» aktfptioi^n), but are, nererthele^fi. extremely 
credulous of ne«r' fangled ll>MMne« and aUegc-d acientillo di^coveriM. 
Thus Mr. Colbert tells us with an air of assured conviction that 
man originated at tbe North Pole, and also that «ome Ibouaanda 



of years Iwoue mofit of the Und in the northern hemisphere will 
be Hlhwerged by tbe ocean, while a vatil finuthem coniiiient will 
arise from the waters. Itcligion, be Ihinki, originated in the 
worvhip of the heavenly bodieii; and expressly sa.y» (hat the Greek 
and Roman Jupiter i) nothing elae than the planet or that name 
(p. 290). He thinks that religion was miioly the work of tbe 
priests, who used the popular belief in astrology and magic aa a 
means of domineering orer men: and he nowhere shows any con- 
ception of Ihe grandeur of tbe reJifiious sentiment nor any rc«|ieic4 
for tbe reUgious beliefs of mankind. Yet he iit half iitcbnM to 
believe in astrokif^ him<>elf, holding tliat "a gn«t deal may be 
said in jutitiBcation of tht^ old faahiooed idea of Stellar and plane- 
Ury ruin orrr IIm aifsim of men " (p, 890), AJtogetbet the boi^ 
i» a cunnnw one, specially as revealing tbe cbaracter of tbe 
autbur'nowD mind, 

~ Houtthton, Mifflin & Co., have recently iaaned n larce- 
paper i-diliou (of 3-50 copies) of '• The Dincorery of Amerira,*" by 
John Piskv, a work in four Tohtmes, forming tbe beginning of 
Ut. Flake's biKtury uf America, and tbe moat important single- 
portion yet completed, written upon ori^nal sourcea of informa- 
tjon regarding ancient America, the SpAni^ conquest, metlian-al 
trade, queMloni) About Columbus, the oaoses of the transfer ol 
supremacy from the Spanish r«oo to tbe English, etc. Tbe work 
cootains^buodant foot-notes, which are tbe rcvullaof vast revearch. 
We understand that tbe wliole of this large-paper edition baa a)* 



CALENDAR OP SOCIETII-X 
Chemical Society, Washington. 
Mar. 10. -H. W. Wiley and Wm. H. 
Krug, The Solubility of some Inorganic 
Baits in Acetone and uf Acetone in [X-xtrosv 
Solatioo*; IL W. Wiley and K. P. McElroy, 
The Speci6r Gravity of Aoetune and Mix- 
turn of Acetont? and WhUt. 
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Excbsnges 
[Ptecorcharec to all , II orullarsc tory cbaiactet. 
Adilreu N. D. C. Hodcea, 87* Droridwar. .Nc" V^ik.l 



Fci ulf ni rxduoge, l>u Aui'tnd. to voli,, tfia to 
i8qi. itidudiOK 6 icJt. bound, 1 in numbcn. Whirkr 
Sutwy.vol 1. Oeag. Rcpcfl; ilto v»l. 6. Uolaoy- PrQ> 
ductian of Fold and uWti in ihc L'ni.rd Siiici. iBSo. '■. 
'*■ 'l: 'y, S«ilr>dEc Itlhmu or Dancn. Willi Ki| at very 
low prica. J. h. Jaine*. 144J Conatmn St.. Waihing- 
100, h. C. 

Foi o«<1iantc.— A hn« thin«<ii*ktr«d iliitc in lcaib«i 
covered cue. liii a pfioi(igia|)b cameo suitable tor mak- 
inj[ ianltrn •.lldc: F!iit« cvtt f«T, and U acartir aew 
\:.<i cox Ma,k.i.., Mlim. 
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AMUSEMENTS. 

cr Ti -a. Tfl" X \a. 

rnif Tfl THE MBOI. 

Errlirely Remodelled. New Views 

UacBlOcent repn<*eDtatlQn ot 

iKitar uad iDDKr ucIi^iKa. rU^. 

CARNEGIE MUSIC HALL 

i.'W .sir«:l and ^tti .ti--riinf. 

Mr. GARRETT P. SERVISS, 

tbe •«!! koowii and p'>i>Miar «rlt«t 
Bad l»rt.ii I'r' t ,jn aatroDonij. baa 
DWM i)aKai:v(l Co viplsia it>* •o«D«a 
and t1««» m» Ibriy paiM ttntaro Uu> 
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THE ENGLISH ROSE. 
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Tbe moal P«rt»«t and Dallnlti rut Vicar ot Ne« 
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Am* ftrt^m urUmg m fnltiom /»*■ ntirk A» (V f *«//- 
Ittil ft Aititiftifii allaimmtH'i, tr amy ^rritm tttkimg 
t*mt cm te jUI a fiiilirH r/ iJtit ,-kar^ifr, kw ii iJimt 
*/ a It^ehrr i/ii:iim^r,i:itmiit, ilraufkttmam. cr tpAal 
wet. i-iiii Ajifr* tAf ' U'amI' tmttlta mvtrr tMn trail 
at \9ctat1 m ttumi hat. .VttAlat imtarlni al Uii tiaw 
jn limit a timt frtfaid hf tiamft, i/ matt tamantrat, 

THANiSLATOB wanted to read Qvnnaa arebltae- 
tut«l Kikrka at aUbi <uo wiltlsffi Ou« faatUlar 
vilta Uobaloal tecaia doaUed. Addr*aa "A.,"Boi 
HB, Kdw Tark Poat Offlaa 

AVm.— A poaliloti IB a aiDiiiira<-t« _ 
llabmaat bj a aianufaotutlng Cboaai 
*Mitl*a abdllT. Addr»aa V. W. R . can ot 
FT* BfMUlVBT. N- y. 
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WrAKTEU.-Booka oq AnaMBjr and UrpBot 
yV "111 naj oaab ur itlv* almllar bcwka Ib 
rnaoM. Auo want modleal bMt«rr and pbota 
Hi Dit A.>«DRR.HON, !» SIM* alTMt. Cblc^cv, I 
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ANTED —A m1I»j(«> icnuliiati'wllh aumo nor 
UslclDic U> teaeb tha •nlpiMifa, at SI.I!nDi_. 
ji-bt, id a SoutbarB oult«ire. A Baptlat or a Metbod- 
tst iiii^ft^rn'O. Muat oIbo be a ttrat-«la«a Latin 
tobnlar A H, D^aJa, Rok K, Mlll«dxtiTlUi9. Ua. 



APROPKSSOIt.sHtP fa CbMBMrr la waBCvd by 
iine irbii ba4 had Ato ;-«»?*' «iparl«i>u« In that 
c.-iiaoltr. WkiiIiI prvfer to fflTe laatruettoa by 
Irvturva and niMCUiMala ratbor (liau by t«il/bcH>K 
lUKibiMU. Would Ilk* a poMtkin In a cqUqco or nnl- 
rurally wh«r« Ui*» la a K<»d aludatit'a laburatarr. 
ApMtaJpotniaatMnfwtboteliBtdara: (DThormi^ 
cpiittol of a daaa andKOod atil»r i)urt(>K lMt«n« 
aiid naltatloBa. (Vi AMoraor lu esp«rlin«aiui|t 
«i(h fibeailCAls aad aklU In taa iBauIpmlatlua of 
phomleal apparatus. Tb« p«tBiiMloD vT MTtraJ dta- 
tingdlibAd ednoalora b^ bnaa (Ivao to x*tvi to 
(b*in tt tvquirod. Would w)t oftre to a^copt a po- 
B>ilafip«ylaa l«aa Ibaa fl.SOD. Addraaa tt E . cam 
nf Jftfmor, AdvenutRf Dnpt,. tl LaCajr«tta Ptace^ 
Xev Tork. 
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readT he«a sold. The r^gaWt editJoo, in two volumeii, will be 
rendv on tb« Wb. 

—J. D. Uppincott Co., PhilmdcUtljiit, nccoUy foiued «Th» 
TtaaiiH." by Htoi; Trluibk. Th« ftutbor U profvwor of anal> il- 
eal chemittry in ttic PliUadvlpbia Cvllcfiv of Pliarmscy. It i- uow 
■boot one famidred ;«an stocv tsoutu tint became lerogDiKi'd u 
■ diatinct sabstaooe. About twelve yean ago the author (.-t^m- 
mencH to <xiI1(><.-t the litt-tature of the subject, eepecially tl»t re- 
ferriog to the BatriiiKf nt ralue of certain lannin-bcarinit mattriala, 
with tbo fflcthods involved in tbrlr Mtimattoo. A« U alwayii the 
case with one thoroughtT fnt«««t«d Id his anbjeet. the wurk ^rew 
fm ProlenOT Trimble's bands till be IbouRht lieet to give to lb« pub- 
lic a work on the general subject, wilb Kallotantiic aciO, and an 
index to the literature, leavinijc for a nuLnequeQl roltirae the te- 
mainiDg individual lanoinft. It ha* lie^n the author's cou^^nt 
endeavor to make tbe book mor*^ thuu a inare oorapilation, and 



the rf^ult^ of much vt hb own cxiKTifncc bavf, Uifrufore. been 
focori-oratcd. It la tbe author's hope that the preBent pablkwlioa 
uiay loaU olhrn to aid in bringlag togetbrr infortnatiao on hbi 

eubjoci. 

— The Amertcaa Rook Cnmpanj. New York, Clndnnati, and 
Cbii-aii^, haa msently liunied a " I^horntonr Manual of Cheznlslr;,'' 
by Jain»s E. ArmAtrong ami JamPK 11, Norfoa. Mr. ArnHnmc 
ia prtnri)tal of Luke Hifb Schiiol, Chicago^ and Mr. IfortMi ia 
principal of I^kr Yiow Mi^h ScIiimI of tbe aani« ofty. The por- 
pnee of tbe manoal it lo aid tbe student in bia lalnnlnr; work in 
sorb experimeiibs as be can conduct himaelf, the ezprriuieolal 
work to be auppleuiented by a coun<ie in «omw good text-liook. Wa 
do not recall any other manual for uat in cheuiica) work in tchool 
laburatorie* which at all coinparri* witb tbe one now before u", 
aiiJ it MM'iiu to hIiow that the intere«t in thn liest methods of •ci- 
ejitiHr traininj; in ftcbools is making ftreal proKress. 
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STORAGE OF ST0BMWATER9 ON THE GREAT 

PLAINS. 

Somewhat exagnenited expeclations hnve beeu aroused b; 
Uie speculations of certain Ihcoris)* in regard lo the pouti- 
biliti«» of water storage oo the high, wind-swept, treeless 
plains lying between ihe98lli meridian and the Rocky Houu- 
tains. These visionaries liavu virlually promised every 
farmer a reservoir on hii land if he would only make Ibe 
effort to secure it 

The need of storage, if it can be made a Buocess, is indis- 
putable. Kivcnt are few, and, as a rule, inadequate to the 
irrigalion of more than lh« lands of tlieirown valley. Arte- 
aian wells are limited to certain sbarply defined baains. 
Giber welh are generally too deep for profilabte irrigation 
by pumping, fxcepi for small plats of fruit and (tarden vege- 
lablea. If the menas are to be extensively irrigated it must 
be by storage of alorm- waters. Cau it be done i If there is 

,aDy doubt about il we would better kuow the trulb than to 
encourage delusive hopes. Let us seek aome quantitative 
numerical expression for the possibilities and limitations of 
eiorage. 

The great robber of moisture on the plain* ift evaporation. 
The activity of the uinds is so grval and conBtant that more 
vapor 11 raised from cxpojted water surfaces Uiau in many 
rcffioos of greater heal. Tlie annual evaporation ia seldom. 
if ever. lew than four fept, and may rise to eight feet. We 
may safely put the average as high as Ave feet. 

The rain fall varii*s from one to two feet. Ill seaaonal 
dJAtribulion ia favorable, the late spring months and the. 
summer moulbs receiving the greatest amount. So far aa 
the qnantily and seasonal distribution of the rainfall are 
concerned the chances of impounding some of it look en* 
couragiog. But it is not so much theaggiegaleof precipita- 
tion as the percentage of it wbicli flows off on tlie aurface, 
which dfterminca llie feasibility of Rlorage. lu a tr«wle«t 

> region of great evaporation and porous soil and subfloil. the 
total rno-otf ia always low, and much of tbaltBBubterranean. 

! Humphreys and Abbott, in their report on ibe Mississippi 
River, f«tiin«te the total ruu-otf of the Missouri valley at 15 
percent of the rain fall. This- includes the springs which 
feed the nverti, as well a« tbe euperBcial run-off. Tiiis sub- 

I terrauean factor is unastinlly large on the plains, because 
lere are large areas ou tht* mesas and among the sand hitlii, 
which have no surface streams. All moisture reachiog the 

[rivers from these areas percolates beneath the surface, and 

[the superficial run-off is by so much dimtnisbed. 

Again, if the average for the whole Missouri valley is 15 

'per cent of the rain fall, it is less than that on tbe plains, 
because the whole basin includes wooded areas and sleep 
mountain slopes, from both of wbicb tbe run-off is more 
than the average. Tf we reckon 7.S per ceut a« the superfi- 
cial ruu-off of the plains, that will certainly be as favorable 
aa the considerationo just presented will possibly adotit. It 

I n more likely to be too high than too low. for folly half, if 



not more, of tbe run-off is sublerrauean. and the total is less 
than 15 per cent, while we have allowed half of 15 per cent 
for surface Sow which may be impounded. 

Tlie third important consideration i« seeiiage. A rewrvoir 
may be made absolutely walerttglit. hut it in not likely lo 
be. Rather is il absnhitely certain that for small storage ou 
tbe fann, executed without (be aid of pruff ssional engmcer- 
iug, and under rigid conditiouis of ecoucmy. so that cemcot- 
iug, or puddling with clay, ia out of the question on account 
of the ex|wuM>. the loss by seepage will always be conaider- 
able. The possible variations of such loss are so great that 
we cau do no better than to make a somewhat arbitrary as- 
sumption of its amount, say two feet annually. If the site 
ia so Ixidly selected, and the dam so poorly built, Lbat the 
water will be lowered more than two feet annually by per- 
colation, success is improbable: on the other band, less than 
two feet would be t/v> fmall a margin to allow for seepage 
under the circumstances. More would be fatal, and Iet>s is 
improbable. 

The fourth consideration is the ratio of cntchment basin to 
reservoir surface. This factor is more under human control 
than the others. At lirst blush it might \te thought to be 
wholly a matter of choice. And so it is if the n^ervoir is 
artificially excavated. It may be dug deep and narrow lo 
prevent evaporation. Its surface may be made only one- 
millionth of tbe catchment basin, if that is desirable. But 
the economy of water storage for irrigation wilt not admit 
of more excavation than that required tu procure earth for 
the dam. Aside from the coat of digging it. a deep pit 
would require a pump to raise the water. Natural depres- 
sions must be utilised. But these are always broad and 
shallow on the uplands, Deep cafions and valleys are fx- 
cluded because they are below the lands to be irrigated. 
They may answer for the valley lauds below them, but not 
for the table- lands wbicb we are coosidertng. In the wide 
shallow basins of the uplands, if the wat^irs have any con* 
Biderable depth, ibey will spread abroad, cover much good 
land, and lose much by evaporation. But tliey mu»t have 
considerable avenge depth throughout the year for two 
reasons. The maximum depth will occur after storms, the 
minimum during pennds of drought. Unless the average ta 
hifgh il may readily happen that little or oo water is avail- 
able just when the crope need irrigation. Furthermore, the 
depth should be considerable, or else Ibe reservoir will QooJ 
nearly as much land as can be irrigated from iL E. 8. Net- 
lleton, chief engineer of tbe Irrigation survey, U. 3. Depl. 
of AKricullure, eSlimatrs that an annual average of nine 
inches of water over the whole surface of tbe field will tw 
required for successful irrigation on the plains. One acre of 
reservoir with an annual average depth of four and one-hsU 
feet will therefore irrigate six acres of laud. The /alue 
the Hooded land will absorb the profits of tbe operation if 
tbe ratio ts greater than that, tbat is, if tbe depth of water is 
leas. 

It ia evident that when water Is impounded in natural d( 
pressions on the table-tands the reservoir will necesmril] 
cover a considerable fraction of Its catchment basin. Take 
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the proposition that ftTWy fiirm may have n Wiiervoir. and 
sv« liow il will figure out. For au arerage annual depth of 
ftmr or tivf ftel the water will epreai) over several acres. 
iKrtainl; not Vfts Ihau Hire acres. On a farra of 160 acri^s 
4l)e cdtcbaieiil Liaiin caoDOt be more than 32 1im«« as large 
as ihe. rvservoir. Drawing' from the lands of one's oeigh- 
borft cannol be counted upon. Vour Deiglib^r below will be 
AS likely Id draw from your land as you are to draw from 
.voiir neighbor above. The chances are even, and, to the 
general summing up of catchmf^nt areas, each can only count 
upon hin own. Indeed lie cannot count upon all of hia own 
land, for, if it ik all devoted to gathering and storing the water, 
whei-e is the Beld to bo irrigatiH) t Tlini must lie below the 
raaervoir, an the catchment basin must lie almve it. This 
simple matter of leveU imposcH another rigid limitation upon 
succeiwful storage. Tillage of the catchment liMsin, cttusiug 
greater ab8i:>rptiou of the rainfall — |HiKsib1y complete ab 
aorption of it — i» another ci>utiu)[ency which may defeat 
atom ire. 

If the farmer owntt a half Bcctton, 33d acres, antl if we mitke 
due allowance for irrigated fields, and for alopes which fare 
nwuy from the reservoir, he may poasibly get a ratio ais high 
afl&O;]. This is not enough for successful storage. On a 
section, 640 acres, it might be as high as 100:1, if the slopes 
were happily diaposed. Instead, tlierefore, of a iiossible res> 
ervoir on every farm, il is clear that only very large farms 
bavriig H. favorable topography cau enjoy this luxury. 
The ratio 100:1 probably represents the maximum of fnvor- 
able conditions which can ordinarily be realised on the 
plains. Hooco we need not consider the |X>ftsib1e results of 
»uy higher ratio. Nor need we go below the ratio 50:1, 
since ibnt ia already below the requirement* of auccemful 
storage. 

It appear!) then that, ioittead of the ratio of catchment to 
the storage area bmag u matter of choice, it is subject to quite 
narrow limiiiiiious. 

We set out to seek quantitative results. By using data 
given above for evaporaliou, ruu-oR*. and seepage, wliich are 
believed to be fairly good approximations to the actual values 
of those factors, we may construct' the lollowing table: — 

TAblosbovlnctbBaBiiiul kVttr«B« iloi>ib o( valor Tor rBlloa WTlnsfroin 
93.1 u 100:1, uul forratnTall tutIiii from one lo two ttMii,UioMiDu*I oTftpor»- 
noo bolug flt« r««l, BMiMce w^ Imt, •a<] iba ruo-olT T.S i<«r ooaL 
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.srn. 
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i «. 
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S. ft. 


S.& ft. 


6 n. 


K ».i 


H 


lUfU 


autu 


4Bt ft. 


IS ft. 


f mt 


.an 


tffft. 


4j»n. 


B.un. 


S. fl. 



Thi3 table must not be Uken to mean more than was in- 
tended. " None" does not mean that a reservoir under the 
given conditions would not contain water at any time in 
the whole year. It might be full after a storm, yet the aver- 
age expectation of finding water there ot any date when it is 
needed for imgatiou is correctly expres.«>d by zero. 

flxrvr' 
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■nitt'*f e, mMI O = Monml aronis* d«ptb of WBIM* rwutilnr frcn lb« f lT«a 
CO iJIUdua. 



The table is intended merely for * quantitative expreesioa 
of results which will follow if the as«-un)cd data are fairly 
correct. .And, if they are Mmiewhal ^rroneouii. whoever 
knows a more accurate value for any factor can readily in- 
sert it, and correct the table. Qusritttalire expreMiont, eveti 
when based upon aasumptions and liypotheHen, are more ia- 
Blruclive than vagu^ and speculative gcneralizstioua. Tbi« 
table, for instance, shows certiin limitations of water atorage 
so narrow and rigid thai any errors which are likely to be 
detected in the assumed data will uol overcome them. 

To specify some of these limitations, take the 6rst column 
of the table. It means unmistakably that no storage can be 
made from a rainfall of one foot. The highest ratio, thai 
of 100:1, a ratio wliich can seldom be i-ealized, gives ouly 
six inches as the permanent average depth of water in the 
re&ervCMr. None of tlie assumed data can very well be so 
far astray that ttti correction will raise the amount to a re- 
liable irrigHtiou bead of wtiter. Foiwibly full at one time. 
but dry a.s a powder-horn at other times, Mich a reservoir 
would be uHeless, because it would be unreliable. Certainty 
— that mo&t valuable feature of farming by irrigalioa as 
opposed to.an enforced dependence upon the Sokle goddew 
of weather iu the rain-bell — would l>e lost. The famter 
must have the water just when ho needs it. not just when U 
hap|»ens to come. The figures for average annuitl depth 
show the maximum which can be relied up'on wit^ certainty 
at any giveu date. While it might sometitnes be greater, 
there is no rational a«urance of il. 

The seasonal distribution of the rainfall is so far favorable' 
to a speedy u-w of sU>red waters, without serious lo«« by 
eva|)oration. as to make the case simiewbal better than ap- 
pears in the tsble. Rut over against this is the neutralizing 'J 
consideration that the greater rainfall of spring and summer 
is more fully absorbed than the lighter precipitation of win- 
ter upon frozen ground. Sfelting auows yield a greater run- 
off than summer ruias. This increaws the average )>eriod 
of storage before use, and correspondingly diminishes (be 
chances of success. 

These changes are still too slender to be at alt reliable if 
the rainfall is flfii-en inches. Indeed, it is not until we come' 
to (he column headed " IH inches''^ that we find auy encour- 
agement. One n>«ult at the bottom of that column looks 
hopeful, but that calls for a c«tcbmenl surface one hundred 
times as large as the reservoir — a condition which, wbea 
coupled with the further limitation of enough good irrigable 
land under the reservoir, not one farm in a h'jndred can 
fulfil. 

The promising figures are tieice AS numerous in the next 
column, and Ihi-ee limes as numerous in the lasU But even 
with two feet of rainfall the chances of failure and suocew 
arc about even. The ratio muitt be at least 75:1, or a mean 
between the lowest and highest in the table. 

For areus having a greater rainfall than two fent, where 
the iin{M>unded waters might be uteful for other purposes, 
but would hardly be needed for irrigation, the ptw*ibilitie« 
of storage may be easily diKOvercd by extending the table. 

Water storage upon the high meoos of the treeless belt 
is, if not wholly a delusion, at least somewhat delusive. 
More hopeful is the expe<lient of deep tillage, whicb is also 
a soK of storage. Hidden fnim sun and winds in the looaa 
soil and sub-soil, the moisture will thus be preserved at tlw 
very spot where it is needed to sustain vegetation. 

^^__^_____ L. E. HiOB. 

DB- Baiixok's " Dtctionnaire de Dolanique," the publication of 
which was commenced in IHW, is now camplvted. 
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THE SOPHISTICATED FREKCH WINES. 

LOVKRB dT the glnsa ibitt 16 alleged lo exhtlarale with mod- 
emtiati. and more eap^ciallj thoM wh(M« (clacees melt at the 
light of Freocli laWU. wili be iuurealed iu a report receutly 
made lo the French Acftdemy of Science by three celebrated 
cbemtsU. OurCaliforDJa vintners, too. whuee macbiue made 
winr« by a chemical miracle become five yean old within 
teu days from.llie press, will kIso Hnd Bometbiup lo intereut 
ihem. The report was made apropos of a que^tioa sub- 
miUed by the Paris Chamber of Commrrce whether It was 
permisaible to use the salts of strontium to precipitate the 
excess of plaster added to wine by vintner*. The question 
was referred by the Academy to a committee composed of 
UK. Berlhelot, Duclaux, and Oautier. These eminent 
mivanta made the foliowiug report: — 

" For above thirty years the employment of plaster iu the 

iTaanijJuIatinti of wines ha»bevn (^oeral throughout the south 
of France. A ret-ent law has dec reed that the maximum quan- 
tity of sulphate of po|asi>ium pf-r litre in mercliunlahlu wine 
shall be tno grKui^. and therefore thv wine trade demaod» a 
inelbod for rednciug the quantity of stilphate in wines on 

I hand to the lef:al limit. Some of thnw have already be^u 
to use for ihin purpose a mixture of tnrtrate of stroniium and 
tartaric acid. Thtroe euhslauceti added iu the right propurtiou 
cau«e the precipilsLiou of sulphate of strontium and Lhesotu- 
linn in the wine of hitartrate of fiotasiiiuai. Tbia operatton 
replaces in th« w-iue the tartrate of potassium removed by 

-the plaster, but unfortunately the wine also retains in »o]u- 
HoD more or \v^» of tartrate of slroolJum. Thin salt is not 
■ normal constituent of trine. It is not found in any food- 
stuff, though it exists in som^ mineral springs, a*, for in- 
stance, thoAe of Vichy. When pure, these salts are not be- 
lieved to be poisonous in ordinary doses. 

"The question submitletl by ihe Chamber of Commerce 
includes in etTect a queHtion of principle and ooe of fact. In 
principle one might say that, wine bfing a natural product, 
the addition of any chemical subetaocn vrbatever should be 
looked upon at a falsi ticalion. mure especially is this the case 
when the purpose of the substance added is lo mask the real 
ebantcter of the wine and deceive the purchaser as to the real 
nature of the mc-rcbandise he purchases. 

** Moreover, it appears to the committee that lo furnish Ihe 
Chamber of Commerce with a method for dcplaslering winca 
will in effect throw the authority of the Academy in favor 
of plastering, and will, furthermore, seem to promise a fur- 
ther scheme fordestroniianizing the wine, to use a Dcologieni, 

[mod so OD, att ittfinittim. 

r*Il is necessary to detine clearly the point where wine 
to be a naturul product and becomes a chemical fnbri- 

fcaiion. It is to the inlere<it of no one, either among the 
violti*-raor among the merchants, to fiirnisb grounds for pru- 
ctiiiniinp to the world ttiat French wines are artiticial prod- 
ucts made, not by vintners, but by chemists. The authority 

I of Ihe Academy cannot be used For any such purpose. So 
itiocb for the question uf principle: now as (o the facts: Though 

jctrontium may not be a poison in ordinary dowes. aud even 
though it may serve as a useful medicine in certain cases, it 
id by no means certain that when uwd in sensible doses, as 
it must be if it becomef« a constituent of an alimentary sub- 

• staoce in such c<>mmon use as wine, it will be without effect 
upon the bodily fuDcttoDs. It is necessary lo be not merely 
prudent but eveu timid iu deciding whether or not to inlro- 

fduce into tlie bodily circulation mineral elements which 
normally do not e^tist there. Such ftobstauces, eveu when 
apparenlly iunoxioua al first, may by thetr Hccutiiulaliou in 



the body produce at length very ^rave consequences. What 
may be ionoxioua lo some persons may be ruinous toothers. 
according to temp«Kuneot or pre-existing maladies. The ex- 
perimenis of M. Soborde har« ehowu that tartivte of stroo- 
tiuiu may pro«Iuce congestion of ihe kidney in animal 
Still, further, it must be remembered that therapeutic exper 
roeota with strontium have been conducted with a chemically 
pure salt. The strontium of commerce ts always more or 
less mixed with salts of baryta, which are not easily separated, 
and which are very poisonoua. The danger would be very 
great were these sails to become articles of ordinary cmn- 
merce. tobe usedwithout discrimination nr control by vintners 
and wine merchants. The»e would buy JieJr supplies in the 
cheapest markets without regard lo purity. We know, loo, 
how difficult it is to use such substances in such exact pro* 
portions as to get just the desired reaction among the ele- 
ments employed. 

" Kor these reasons the comroitlee recommends that the 
Academy reply lo the Chamber of Commerce that it declines 
to approve of the employment of salts of strontium for do* 
ptasteriug wines, and reprobates such practices." 

At a subaequent sitting of the Academy M. Quontin con- 
Irihuted the result of a study of deplastered wines. The 
prt^fCifiis of deplasteriiig is used only for the pur^roseof reduc- 
ing the contents of the wine in potauiitim sulphate to the 
legal limit. M. Quontin found iu the course of his researches 
that not only are the chloride, nitrate, and carbonate of 
baryta commonly used. bala1»o that the tartrate, acetate, and 
phosphate are employed for this pur|KMie. 

M. Derlhelot, in dis-.-ussing M. Quonttu'R paper, said lliat 
the facLs brought to light by .M. Quootiu's researches bore m 
character of very grave interest. The deplastering of wines 
by means of the salts of baryta was not merely a method of 
faNitJcaliou of a common alimentary Aubstance, but a real, 
wholesale uianufaclure of poiFons. 

Geraij) McCAirrMV. 

Nona CArMLiM Bxperlneat KMUoa. 



A BOTANICAL LABORATORY. 

FOBHERLT the botanical laboratories were given up ul- 
most entirely to systematic aad structural work, this beiiiic 
as much a matter of uc-cessily as of choice, for the phyfi«v 
logical and bacteriological work are compdrBtively new 
branches of the science of botany, requiring specially de- 
signed apparatus, which Is often very costly. Of late yeaiv. 
however, the great scientific and economic value of the 
latter subjects is being r«nlizetl. aud laboratories are being 
equipped iu which these liues can be pursued. 

One of the finely furnished physiological and baclerio- 
logical laboratories of this country is that at PorHo^ Uni- 
versity Expprimenl Elation, La Fayette, Ind.. equipped by 
Dr. J. C. Arthur. The laboratory con*>isl» of five rooms bt?- 
side the greenhouse, theM> being a gcncmt laboratory in the 
centre, a library and herbarium to Ihe west, a bacteriologi- 
cal room to the eant, aud a store-room and dark room to th& 
north. The general laboratory lias a large window, occupy- 
ing nearly thn whole width of the »outh side of llie room, 
furnished with light lower curtaius and a dark heavy u[iper 
one. These cau be adjusted so as to lone the light on a 
bright sunny day. and allow the etitmuce uf all the light 
possible on a gloomy day. In front of the window is a long 
tabic fastened to the wall to prevent vibration as much aa 
possible; this is uswl for microscopic work. The walls urn 
lined with wall caws and cases of drawer* for renj^ents. 
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^1»M>i7ar«. And appar*liis in imiiie(liat« iifie. There are 
ifalea with gmK and water supply i n sinlc with hnl water 
ipparatus and cleat«<(l abelvea for dryiiii; piirpo«M: and dry- 
ing and conBiaul-teinperature ovens. Accotiipan^ring Ilie 
reageat ciute is a card calslojcue, whicb iudicntes very iieHfly 
the arrrngement of rea^ots. bo that the tim'^ token to find 
one is reduced to tlie minimum. 

Among the pieces of apparatus io the room are auxaUam- 

elers, clinostats, electric and oicrcurtc theraio-regulalors, 

^tiol stages, dialyz«rs, preaaure regolatora, chemical, torsion, 

and ordinary balaocc^ djuamometers, an electric motor, 

transpiration tubes, etc. 

The buotorioiogtcal room lias a south and eoHl light, and is 



fun^i, and physlftlogical aubjecta. The librar; is carefully 
catalogued. 

Tlie h«?rbarium contains both phanerogams and crypto- 
gatns. parasitic fuagi beiag specially well repreaeuted. 

la the store room ana kept the »upplie.<t not in immediate, 
use. Leading from the store-room is the dark room to 
photographic work ; this room being supplied with gaa,l 
water, a specially arranged sink, and the ohemicalb and ap-J 
pliauces needed in the work. 

A small greenhouse extends south from tlie stifctiou, it 
main roont opening directly from the laboratory and on the 
Mtme level. This room is filled up with tables and benchc 
apon which apparatus can be placed when the student 
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up with the latest upptiauces; such as stcnm and dry- 

frateriliiierg, geriuination ovens, bulb and ordinary culture 

tubes, and all the vuriou^ paraphernalia used in bacterio- 

, logical work. There is a large table with sink, having a 

Lwaler inpply, and eawa of drawers for supplies of cotton, 

fagar. gelotino. cages, etc, a case of stains, aud u large hood 

'with water supply in which the ale^m stetiUier* are 

placed. 

The library and herbarium on the oppasile side of the 
geoeral laburalory to the bacteriological room contains the 
standanl works, and bx Dr. Arthur's private library is kept 
here besides, there ore many vatuabte and rare works to 
wbicli one does not usually hare the good fortune to have 
lAOOess. There is also a good supply of botanical journals 
^bolh in Kiiglish and foreign laugoages. Tlie library is speci- 
olly welt supplied with works on plant diseases, -parasitic 



working with the living plants. The smaller room is on A 
lower level, and 18 kept at a lower temperature than tl 
main rimm. Expertmenlsoan tliu« be earned on with plant 
at different temperatures, There are also in this room 
door tank for a<)iistic plants, and steatn heated cutting beds.' 
Both rooms are heated by steam. The grecabouse forms « 
very uaefiil adjunct to the laboratory. 

The laboratory in the Sbalion is entirely seitarate from the 
University laboratory, the latter being under the direction of 
Dr. Stanley Coulter: the work there is iu systematic and, 
structural botany. The stadents in Dr. Arthur's labonilor^ 
wbodothopbyHiolofrical and bacteriological work are junior 
aud seniors who have elected bolauy and have done the syi 
tematic and structural work previously. There are also 
poat-graduale students wfao are doing original work. 

KATBEtOMK El 00U>B». 
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THE DISTRIBUTION OF FISHE3. 

A OOOD illuslratioti ot the aoiouul of cbaut^ broutflil about 

>; deep-s«a inresti^tinns in our ideaa of the distribution of 

lh« fisboB IB to be soMi in the recent liiatory of tbe Discuboli. A 

Short lime ago it was supposed all the r(>preAentati7eii of this 

irrciiip — the Diiicobolee. dink -bearers, lump-Rshefl. suckiog- 

[6>ihM. or sea-snati*, u th«7 ar« variously' called — were re> 

tricted ti> the Atlantic and PaciOc, in their northern parts, 

id to lb« Arctic Ocean. This was previous to 1870. At 

Ibat date ap^ipfi were known of each of the families of Lbn 

jup. From tbe Atlantic section there were two specie* of 

the CyclopteridR* — Cyclopterus lumpus and Eumicrotremua 

spinosas — and Uveapeciea of theLipahdidffi — Liparismoa- 

tagui, L. liparis, L. tunicatns, Careproclaa major, and C. 

BiabardL And from (he Pacific the lialcoulained one species 

>f the Cyc1optetid»^, Eumicrotremus orbis, two species of the 

J(»aropaidu,', Oyelopiorichlhys vimtricoaus and Liptirops stel- 

[leri, and fi%'e s)>ecie)t of the Liparididie — Liparis uiucoaus, L. 

illiodon, L. Affusmzii. I,, putchellus, and Careprootns gela- 

' tiuoeus. 

Bettreen 1870 and 169l the additions from tbe Atlantic 
|vere four species of the Liparidid^e — Careprootun micropus, 
^Paraliparis halhybius, P. liparinus. P. membraDaceus. In 
this period the northern Paciflc had yielded one species of 
the same family. Paraliparis rosaceuR. But tbe more impor- 
tant addiliooa in this time were from the soulhem end of 
the American coDtinenl, whence came one species of the 
jiparopsidfp, C'ycloptericbthyx amisiua, and three species of 
Liparidida>~i.ipari8 aotarctica, L. Steioeni. and L. pallidus 
Hone or more of which may yet prove to bo young of Care- 
?proclu8). Previouii to 18St this was the 8lat« of our kiiuwledt^e 
of the Discoboles; and thegenerally accepted idea of t beirdi»lri* 
button limited them to the farnortti and to the far-south, and 
displsceit them in the tropics by other disk-bearers belonsnng^ 
to very distinct families, tbe Gobiida* and the Gobicsooidir, 
,Aa such a number of the Discoboli w?re deep-sea forms, and 
the anatomy in ^neral waa that of types adapted (o a 
'life far below the surface in low tempemturea, there seemed 
to be no reason for supposing them abtent from great depths 
under tb« torrid zone. Theae consideration!) induced me, in 
inographing tbe group for this museum, to predict that 
kventuatly tbe proper dtslributtou would b« found to extend 
'from the northern to tbe most southern localitiea on the sea 
bottom (Mem. Mus. Comp. ZwoJ.. XIA*.. No. 2). 

Since 1890 a new genus. Cyclop! eroidea, and new species 

ive been added to the number of Discoboles known from 

le North Pacific. They, however, did not affect the dislri- 

>ution previously determined. It r^tuaiued for tbe I'niled 

tites Fishery Comimaaion steanu-r " Altiatross," under 

>mmsnder Tanner, to supply what was needed to verify 

prediction. Among the lishex collected by this veswl 

rbile dredi;iug off tbe west coa^t of Cantral America, in 

jtharfe of Professor Alexander Agassix, I tind repre»tfnt.itives 

' two species which place the sub-equatorial di-ttribution Ite- 

^ond question. These specimvos were avcured within four 

;raeft of the equator, at depths of more than 1,700 fathoms, 

lemperaturea of about 36^ F. They are figured and de- 

cribed in the forthcoming rejKirt on Ihe fl«bes of lhc*e ex* 

plunilious. under the names Carcprvctiis longiRlis and Para- 

|ipari« rimbriatUB. By their capture tbe Arlarclic are con- 

lected with the Arctic localitie?, and the ronge of tbe 

)iM:oboli IK proved to be one of the moat extensive among 

le tlshes, though the HiRnilies and habits of those we now 

'know are aucb as indicate that the present list of the species 

lacks much of being complete. 



But tbe modifications of our ideas by deep wa exploration, 
as will he shown in a later writing, are not oouSued tu 
particular group. Our concluMoua respecting number* 
the families with which we bad supposed ounselvos well ae^ 
quainted have t>©en alfectod directly, through new speci«« ant 
extended ranges, and indirectly, through peculiarities of am 
tomical or other relationships that Mpp«ft.rasevtdeucca of tt 
exisleacc of allied forms not yet knowo, and of yet to 
discovered centre* of distribution serving as sources of re- 
plvutahuienl for the fisheries, retreats for recovery from de* 
pl«tio(i, or as poM^.ble new grounds for our Qshermea. 

S. Gaiemav.J 

XoMnn 4( Comp«miT9 zoototr, C«iiibrld<e. Msm.. Mar. 7 



NOTES AND NEWS. 

.\ KEW '^Jalirlnicb der Chemie" te to be issued by tbe Ow- 
niaii pulin*hHf, H. Bechbold, Frankfyrt It will bfj e<lit<:d by Pro- 
fenor R. Mvytt, wh«> has aeciuud the ooperation of tnauT eminent 
men of science. Tb« ioleation ■» that tbe jtrofiress of pure i 
applied chemietry shall be reoocded erery year in a coau€ 
series of articles. 

— Japan has no fewer than 700 earthqnake-obKrring slatiana 
scattered orer the Empire, and tbe Toklo oorreapoadent of Iha 
I.Andon Timm is of opinion that tbey are all needed. He points^ 
out that not only are the JapaiMse shaken up by fully 600 earth- 
■luahea every year — some of tbem more or l«e« dMtroctive — but 
at intercals ttwre conies a great disaster. atDOUOtlog, •• in tha 
eartliquake of Oct. 29, 1^1, to a national calamity. Japani 
annals record twenty-nine vuch during the Ust 1,200 yean. 

— The volcano of Kilaues is xery actire at present. The cavity 
produced by the laril breakdown hn^ not titled up, but there is i 
active lake two or three hundred feel ttelow tbe genera) level ofl 
the floor and a quarter of a mile in diameter. Itcv. S. E. BIsbopi 
of UoDolalu says the whole plateau of Ualemauuian is flteadiljT'] 
riaiUK- tt b evidently being pusbed up by lava working und( 
nealh and not built up tty overflows. Profeasor W. D. Alexander^ ' 
in chnrg* of tbe Trigonometrical Survey, write* that his amistant, 
llr. Dodge, will probably iv-survey tbe crater daring tbe coming^ 
summer, for the purpose of comparing tbe present tcq>ognipb3 
with that delineated in Sctotce, vol. ix., p. 181, IW7. Tbe V« 
cann CompRnr is coostontly improving tbe facilities offered pa] 
visitors for insi^octing the crater. 

— It sonietitiir-t hap|>et]* tl«t p»at twgs sivell and bonrt, giving 
out a stream of dark mud. Uerr Klinge, as we learn from Ifalnrt, 
lias made a study of this rare phenooienon [Bot, Jahrb.), of which 
he bas found only nine instances in Europe between 17M and IdSSJ 
(seven of these ttclng in Ireland). Heavy raiu» generally wcnr] 
before the piteuomenun. and detonations and earth vibrations 
c^de nnd accompany it. Tho muddy stnam which issues, oti 
various lluidily, mils along lumps of peal, and mcre(< now mor*'^ 
quickly, now mon; slowly. After the outbreak, the mud •luirkly 
hardena, and tbe bog sinks at the place it ap|M>ared, forming a 
funnei-slutped pool. The iMipi connidered by Herr Klinge have 
been almost at) on liigh ground, not in valleys. He rejects the 
idea that the effects are due lo excessive absorpcion of water l>y 
tlie boR. The |ieat luycrs. which often vary much In coosfstODCy, 
have each a certain power of imbibition, and the water abaorbed 
does not oxcved this limit. Exc<e»tve rain affects chiefly the upper 
layer not yet turned Into peai and the cover of live vegetatioi^ 
which .^'bi saturated like a sponiiv, after ^'htch thti water collects 
in ikwIh, and ruutt off In sttvams. Ttic theory of gas expkMfoua fa 
abo rejected ; and the uulhur considers the real cause tu lie in laod- 
slips. eollapeea, etc., uf ground uiid<.-r the bog, permitting waCar | 
or lifiuid mud (o enter. This bivaks op the bag mechanically, 
mtxeit with it and A.tidifleA it, and an outburst at the surface it ', 
the result. Tbe limestont^ formations in Ireland, with tlieir larg« { 
caverns and maascs of water, are nalnrally subject to those col" ^ 
Iap60«. which, with the vibrutloiM they induce, are more Irequ 
in wet yeata. TIm? heavy rstnft preceding the bog eraptionii ar« 
tlius lo be regarded as only an indirect cause of thetH*. 
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SCMOMrtioKS.— Dimwt Biatu knd Cuiada $iMmy<»T. 

OrMt BMuiB UK] BaroiM tM^yttr. 

CmBntunloBtJauwIllbDBBleoaiMl Cram «a7<tu«rt«r. AimUwvtM at tct»otiHe 
p«|Mn MW wttolUNl, and oae buDdnd ooplei ot (Iw Imdc oantatiiiriit miob will 
b>> mKllo4 lbs kmb«r on rcquoat In aUruicu. iUlwnvd muuuurlpu wtU b« 
Ttliined u tbe &uUu>n 0017 irbMi ibe r^quL^lle uuaiui ot po«tMe maodi- 
pMikmi Ihp niKnuwrript, Wbalnvnr In ItitFiirioil tnr Imwrtlon ninat hp uitbfntl- 
e*tMl hv the nam* Bod addreaa of the laiiter: uo4 De««aaar!lv for publlcttUon. 
bnt an a Knaraat; of gMid (allli. W* do not bold nuiwivMi nuipoiicll>l« for 
«Bf Tie* or opUUOBi espmiovd tn Ui« c«aMBdal«aUoait of our ooTm(Kind«nu. 
Minrttoa 1* oaUwI to tho " WftOM " L-ohiisn. it la liiv»la«bl« t« tbom nbo 
uu It In MllflitlaK inroniMUiMi or seaUnc new pulUoiM, Tba luiBe aad 
■tddivM of »ppllo*nto sboaU b« (Ivan In fiitL ao tb»l aiMw^ra vlU (o dlract to 
UiciD. Tbv " BietuMffw " coluain U Uk<>wiM> wp«a. 

For AdTeniaUi B»tH ap^ly to Ubsbt F. Tatiar, 47 L*Ujett« PUee, Kew 
Tcrk. 



THE PATENT OFFICE BUILDING. 

Wb liave recently referred to tbe conditiou of tho Utiilwl 
States Palent Office as revealed by the ivporls niRile at the 
meotings or tbo Associution of Iiireulors and Ittanuraclures. 
Il will be remembered IhAt it naa stated tlmt eitber a new 
and much larger buildiiiK in required for tbe work of that 
department of Ibc GovcrDtnenI, or a ({r«nt ejctensioii of the 
preBem' building and quartern. E%'ery coaiiiiissioner of 
paleats for many years past has endeavored to bring this 
matter before Congress in such mantier as to seeurs some re- 
lief, but wtlboul avail: and the condition of things in the 
building has now become, in coosequeuce of the nupineness 
of Ibon responsible for it. as testiSed by the speakers in the 
ditCUMion in the S^iinte reported in |>»rl beluw, eooielhiag 
shameful and almost indescribable. It n-ill be remembered 
also that tbe Patent Office building was erected irmny years 
ago, and eR[>ecially for its present uses, at a cost of about 
ft3,0O0,UO0, mU furnished by Ibe inventors of tbe country: but 
it in now so utterly inadequate tn Hn work that clerks and 
other ofliccn in the ofGce are actually in danger of asphyxia- 
tion. But this is not all ; this buildiug. built with the money 
of inventors thus taxed for tbe privilege of making this 
irounlry the most prosperous and wealthy on the globe, 
money contribulcd by poor inventors usually, ia not now 
even permitted to be approprialed to the u«e for which 11 was 
CODslnicled or the purpose to which it was d^^icated ; but the 
luteriur Departmeul. organized since the ronnation of the 
Patent (^tHre, ha.s Iteen permitted to enter its " camel's nose " 
into this tent, and has now succeeded in getting so much of 
its bodv in that it acltially dispoMesses the rightful pro* 
prietorf, and it has even been suggested by ai least one sec- 
retary of the interior that tbe Patent Otitce be diftpossesttd 
entirely. 

The Palent Olftce rightfully owns tbe building, which Is 
paid for out of its own earnings at a coat of (V}.ooo,OIHi, and 
tbe accumulations of inventors' tnooey in the treasury 



amount to about ^,000,000 more; neverthelem, it seems next 
to impunibte to save tb» biuiuMa of the country from further 
serious expense and enormous embarraKtment through de- 
layed cases, or to preserve the employees of the government 
from danger to healtli and life by tlie construction of a new 
building which might be. and should he, immediately con- 
structed. It seems unfortunate enouch that tbe preseut slate 
of afTttirs should rxist: but it seemii doubly so when it is con- 
sidered that poor ioTentora taxed for tbe benedtof a country 
which they have done so much to aid are not permitted to 
even build for themselves a building in which their work 
can be carried 00 in a businesslike way, promptly and effi- 
cieully aod at their expense. We quote from the WaahtRg- 
ton Star: — 

" There was an tnteresiiog debate on local public buildings 
in the Senate yesterday afternoon. Senator Carey offered a 
resolution, which wait printed in TTie Stnr, in which the 
coainiittee oa public buildiuga and grounds was called upon 
to report upon the ponditioa of government buildings, the 
necessity for new buildings, tbe prot»ble cost of tbe latter 
and the amount now annually spent for rent by the govern- 
ment. 

''Senator Allison slat«d the rental expenditure as a boot 
SUO.UOO per annum. He did not object to the inquiry, but 
he thought it would do very little good. Everybody knew 
that public buildings were needed. 

" Seunlor Ilawley made several pertinent and forceful re- 
marks as to till! structurally dangerous and generally un- 
healthy condition of the governnieut printing olBce. J 

"^nator PIsU talked pointedly of tbe Patent Office. SalJ 
he: ' It is now at least eiglit yuani since I called the atlou- 
tion of tbe Senate to this mailer. The ditticulty ha.i) been 
increasing ever since. Although we have been taking busi- 
ness out of what is known as tbe Interior Department build- 
ing, the danger, the ovorcrowdiug, the unhealthiness of that 
building have been iiicreasiog all the time, uotwithstandiog 
the room that has been made for the Patent Office. T said 
then, and I repeat now. that if there was a factory in the 
State of Connecticut where the employes were obliged lo 
work under as unfavorable conditions as lo health as the 
clerks in the Palent Ollice. the proprietors would be proae- 
cuted and convicted under the laws of the State of Con- 
necticut.' 

''Senator Gray bad been looking into the matleralso. ' I 
bad occasion,' said he, ' as u member of the committee on 
patents of this body. 10 visit the portion of the Patent Office 
building to which are assigned the documents aod records 
which have made the Iremeiidous weight that ia jeopardising^ 
the safety of that building, and though I expected to Bud 
Mime inconvenience there and a iilate of things tvhich was 
very undesirable, I was not prepared to see what was ex- 
hibited to me, and 1 have felt ever since that there was » 
pergonal responsibility restiug upon every member of this 
body and upon the co-ordinate body of Congress as long aa 
ihat Mate nf thing continues for the lives as well as for the 
health of those people who are compelled to labor there for 
their daily suaienance. I found a room there in which sov- 
enty or eighty ladies were perfortuiog their clerical duties 
that was so stilling that a half-hour's visit to that room made 
me so glad to get into the fresh air Ihat I should be verv 
unwilling to go back there again and n»y the same letigtn 
of time. 

" ■ While we are waiting for the fire-proof building referred' 
to, there is danger that some of these people niny he asphyxi- 
ated in tbe iutervil, and I think, among all of I be. important. 
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qnesttOQs that Bre pressing upon lb« attentloa of Coqbtv*b* 
ihtfrf ia none more inipoMant and exip«Ml th«n «lt^nlion to 
this matter which lias been brought up by the setuilor rram 
Oooneciicut. I do not bo)iev« we cait afford to wail a siDjcle 
day in giving our altenliun to some methotl of relief. ! un- 
d^ntiincl Trom tlie report made by the Becretary of the in- 
terior that tlie qiinntlty of air to paoh individual in iht part 
of the buildini; where lhes« ladies worked is about 400 cubic 
feet, whereas Dr. Biltings, Ihe best autborit,v perhaps in the 
Uuiled States or in the world on sanitary matters of thio 
kind, ftaya that human life cannot b« healthfully continued 
wtlhoat Bomething like 4,000 cubic feet to the individual. I 
■iked the gentleman who has charge of that rooai how tbey 
managed to get along at all. and he said that at intervals of 
about two houni or an hour and a lialf they had to ask all 
these people to go out of the room — in win ler time, of coarse 
— ao that Lh«y might raise the windows jn order to change 
the air; otherwise they could not get along as well as they 
do. That condition of things is shameful as well as deplora- 
ble, and I think some action ought to b« taken at once in 
the interest of the buiuaD beings who are compelled by 
tlidr necessities to perform their duties under such circum* 
BtaDcea.' " 



THE 8TBUCTCRE OF THE HEMIPTEROUS MOUTH. 

OtTR knowledge of the mouth part* of the Hemipters is 
given by Pnifeseor Comstock in his valuable " Introducllon " 
a« follows: "The mouth parts are formed for pif-rcioir and 
Buclting. Without dissection they u&ually appear as a slen- 
der, joioted beuk, ariaiag at the base of a shurter, pointed 
Inbrum. This beak cousista of four bristles indoaed in a 
fleshy jointed sheatb. Two of the brnlles represent the 



Dotviaible. Behind the labrum and normally closely united to- 
il is the mandibular sclerite, whicli has not been heretofore 
recognized, bat which Is exactly where it should be, com- 
pared with a mandibulate mouth. From the side thiasrlerite 
gives a mer^ indication of ita chamctcr and from the firm- 
new of the uniou shows that the niandibleii are not mobil» 
aud therefore not functional. Catting along the posterior 
suture of the mandible and then straight across so as to g«i 




the whole of the labrum, we get from behind the view shown 
in Fig. 2. Here the mandibles show as elongated flattened 
stripe, quite chitiiious in texture toward the tips, which lat- 
ter are acute and somewhat beak-like, divergent. The ex- 
tremities tie so close to tiie pointed tip of the labrum that 
tbey are invisible from the side. lu the cavity between the 
mandibular aclerite and the front of the labrum there ia at 
leaiiit one large gland, probably that Kecreling the irritating 
fluid which many bugs inject into the punctures made by the 
beak. From this gland a distinct duel leads to the potuled 
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mnDdihleft and two the muxillu'. The sheath is supposed lo 
consist of the laliiitm and growu-togelher labial palpi. This 
sbeelh is usually four jointed, and ts never composed of 
more than that number of segments. The maxillary palpi 
are wanting." The results of my studies in the Piptera. 
Hymeooptera and on the pupa of Cicada, lead me to disagree 
with this exptanatioti, or homoU>trj'. "f the parts. 

Tlic head of a Cicada pupa when softened and cleam-d so 
that all the paru aif easily r^cogniMble. shows four divis- 
ions, or scleritea, forming the iHteral margin of the head in- 
feriorly. In Fig. 1 the scler.les are sbowD, pried apart for 
convenience of recognition, and without attempt at any but 
di«gr»mn>atrc result. The uotenor of the sclu-ites is the 
labrum, covering the base of the mouth, and normally ap- 
pressed so close lothe beak that the intervening iitructure« are 
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tip of the labrum behind and between two chitinoas wings 
giving muscular altachmentA. In B<fio$tonta the labrum ia 
extended so as to cover the boak for half its 1cnj*th. Hero 
ther« is a salivary gland behind tbeclypeus. tfav duct cxteud-' 
iog to the lip of the labrum and then apparenlty dischai^ging 
into the beak. In some species the labrum is set inwardly 
with a coating of very fine, dense hair, giving a velvety sar- 
face. and this, as Dr. Packard has sbuwn is thi! upipbarynx. 
It is not present in the Otcada pupa. The Mclerite next be- 
hind the manibiilar ring is that from which arise the two 
bristles that are usually homologised with the mandiblo And 
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maxillft. That heither of tittfta can be mandible folloirit 
from the fact that I have already tleinoiiBtrttted the true 
mandible. RemoviDf^ tb« Trout riug^a aItogeth«r and spread- 
ing out Hat tlie two poHterior aclerit^s aTtcr removing the in- 
teraal atructur«s, we have the appearance shown in Fig. 3, 
In this fljture we see the intimate connection betiroen the 
beak and the maxillary structures. The two bristles are seen 
to artM from one base, and attached to the &ame source is the 
r«Diiiaat of the maxillary palpus. The organ is much re- 
duced, and probably not functional; but there is no doubt of 
its nature. By the preuure applied the base of the bristles 
is torn from the fastenings, irhich are distorted out of recog- 
nition. Figs. 4 and B give the true appearance. These two 
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bristles repreBent the laclnia and Klipes of the maxilla, devel- 
oped in exactly the same way in which Ihey are seen in the 
Diplera. In moat speciei lliey are (luiLe strongly modified 
at the tip aud there is a permanent distinction m thecharac- 
ter of the armature of the two bristles which will be of as- 
alstauoe ultimately in distinguishing tbe jiarts. 

The remaining raaxiltary part, the galea, I identify with 
the beak, denying thai its character as labium aud grown- 
togetber labial palpi. No one ha.4 tiuenioucd the fact that 
the beak in the Remiptera id the homolopie of the similar 
structure iu Dipt«ra, and lliis I hare shown is a galear derel- 
upment. The steps in the development are clearly shown by 
studying a seriw of the lons-tontfued Hymenoptei-a iu con- 
nection with the piercing Diptera iocluding Erox and allies. 
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Exactly how the change to the normal Hemipterous struc- 
tun.' occurred, I have not yet bc*n able to aacertain. In thin 
view tbe basal segment of the beak tbruugU which it is at- 
lAcbed to the other maxillary parts, represents tbe cardo; the 
second joint the subgalea: while the third and fourth repre- 
sent the two joints of .the galea. In the apparently three- 
jointed beak the basal segment is so intiruHtely conne«-ted 
with the head that it seems in form a part of it. Dissecting 
away all tissue from the he-ftd and learing only the cardo 
of tbe majtilla and the other internal mouth atructures at- 
tached thereto, we have the appearance from hehind shown 
iu Fig. 5. Centrally there is a boat-shap-d structnre. on 
eitlter side of whioli tber«i is a flat chitinomt plat« ivtih two 
leaf-like membrnnous proccsies ntlacbed. On each side of 
this cenlral plate, and imbedded in the ti^ue, is one of the 



laneelt. deen from the side, u iu Fig. 4, the boat<like form 
of tfa? central organ i.t more obriona as are also the maxillary 
base aud llir lunct^'tA issuing therefrom. This boat is formed 
of two pnrlH closely united along a auture which is parallel 
to the line of Lbe suture sopanliog the labrum, the aoterior 
|>orUon belonging in tlie cavity behind the labrum. the re- 
mainder belonging to tbe central head cuvity. That portion 
nf the process belonging iu tbe frontal portion of the head 
is shown in Fig. 2 superiorly. Through the centre of this 
boat on the inside is a thin membranous plate, longitudiaatly 
furrowed ih its centre, and from this central furrow sending 
up long flat tilament*, tbe nature of which 1 hare not recog- 
nized. This boatabaped process I homologize with the 
mentum in niandtbuEate insects, the fulcrum of the Dipt«ra. 
It i» all that remains of tbe labium or socotid maxilla, if my 
interpretation of the structures is correct. Exactly at what 
point in the development tbe missing structures wero lost, I 
cannot yet aay ; it will require cloee study in groups in which 
I have as yet 00 material at all. I am confident, however, 
that tbe above explanation of tbe homology of the structures 
will prov6 the true one. 3oHS B. Sutru. 

Uil(f«n Ci>U«C«, N. V. 



THE EfYMOLOGY OF THE TWO IROQUOIAN COM- 
POUND STEMS. -SKfi'"-RA-KEQ'-TE' AND -NDU- 
TA-KEQ-TE'. 

Stcdento nf Iroquoian temishave made attempts to aulyilf 
the^i twu intere<«liug compound -stems, but in malting than 
analyses they overlooked the force and exact meaning of 
the component elements of these two Stems, and so tbe ety- 
mologies they have put forth ore erroneous. Too niucb 
weight was given to so-called "accepted authority," and 
indiwriminating compilation took the place of careful re- 1 
search. fl 

It appears from the evidence of language that hitherto all ^ 
students who have attempted to analyze these two compound 
terniH have been mi-iled by a mistranslation of tlie nouii 
Oaskenra, made by Father Bruyas in bis work mentioned ^ 
below. ■ 

The writer will here cite what has been written by biin ™ 
upon the two stems in question as well as what has been 
wrilleu upon them by other authors who have had access to 
his wriliugs. This i^ done fur the purpoae of showing to 
what extent Bruya»'s erroneous Iranslatiou has been an cm- 
barraasment to all his copyists; for they invariably quote 
his wrong deHniUoii of th^ ifOuu in question, and yet make 
remarks, the reasons for which should have led them to the 
true etymology and siguiQcatiou of the elements nod lemla ^ 
in question. H 

Father Bruyas* succinctly says, " &a&kenra, la Onerrv. " 
Inde hoakeHiXiffetett'. £. 2ae conj. aoldat" Again, on page 
83 of the same work, he writes, " Onn^ta, colon, duvet." 
And immediately below this. '^ SondHiagt^^, la Guerre. 
Hotinnotut^laffftfte. les soldats.^ 

Father Cuoq, following his predecessors in Iioquoiaa glol< 
tology, writes,' "' Oakenra, vieux mot qui n'est plus gdere 
utitv qii'eu cp. avec le v. wakkebte, porter. II devait sigui- 
fier la guerre ou plutot gq. instrument de guerre. Roa- 
kcurakvhte, au pi., roliskenrakehtc, homme de guerre, guer- 
rier, militaire. hooime portant arme*." This citation may 
be translated thus: ^'Oakenra [is] an old word which Is not 
much in use now except in composition with the verb n^aJt- 

■ " Rkdiooa VMboriim ln>q>M'orain.' MM-Bbanu^, ISSIa p. H. 
* '>Lssl(i>i»d«U tAOSB* IroquUe," Uoutr«>], ISat |l H. 
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hekte, lu CAtry. U mutt have niarniHed war. or rather aome 
)u«truni('ul of war. R'takenmkehle, rtttiakrurakehte iu the 
plural, a •oUlier. warnor, martial m*ii, man bearing arms.'" 
A^in, on pogQ 3S of Ihe same work, we finil, '* Onota, 
joor." i,*.. Onota, "a rush or rcH." Winjj the o»n8fa of 
FaUiBr Bruyas. 

Follovriog M. Cuoq. Mr. Hwralio Ilile utytt,' " 0*t*«ra is 
an ancient word for war. Kakehte is io curry. The ooni- 
pouQtl word. roAenmkehU, mesas 'one who carries oo 
war." " 

LafitaD, although clearly poiiitiag oat the true'oiigiu of 
the two compouod status lb quMtion, fails to disliice from it 
the exact elymoloi^y of either stem. Ue was evidently 
miil«d by the mutraniilalion of gtutkenra by la guerre, 
war. made hy Father Bruyas, us ciled hereiotwfore, ■ for 
iat-^dcr'' -t^' dov^s not i^igiiiry war. Before making an analy- 
sis of the terms at issue, the writer will here quote at length 
what l>afitati h«» written u|hmi lliem. Ue says.* "I<es Iro- 
quois et les Hurons, nommenl la Onerre n'Ondoutaffette et 
OivikenrHagelte. Le verbe tioal Gagftton, qui *e troii*-© dans 
la romiMMition de cw deui raola. et qui sigTiilie Porter, 
martiue bieo qu'oQ y portoil quelque chose autrefoi.*, qui en 
4itoit tenement ie symbole, qu'elle en airoitprissa deuomina- 
Uon. Le terme On(/oMfa, aiguiOe, leduvetqu'on tire de I'cpy 
des RoseauT de Marais, et si^aifle ausei la plaote toute en- 
tierp. doDt its se sorvenl pour faire les natlecs aur quoi ils 
coucheot, de sorlu qu'il y a appareucc qu'ih avoieut affects 
cc termc pour la Guerre, parce que chaque Guerner portoit 
ttvec soy sa uuilc dans ces sortes d'expedi lions. En etfet la 
natte e«t encore aujourdhuy le symbole qu'ili repreyenleol 
daus leurs peinturrs Hieroglyphiqueti i)Our (h'signer le nom- 
bre de leurs eampagaes. Pour ce qui est du lerme Gaskenrha, 
it est si ancien que le^Sauvages eux-m^mm n'en M^rent 
plus la siguiQoaliun. Mais caniuie il scroit inutile de counr 
aprL-s de-4 etymologies, sur lesquelles les nalurels du pals 
soul embarrassus eux-mSmes, il tae auffil de dire, que tout 
ce que les Sauvages portent dans leurs oourBea mtlitaires, se 
reduit A leurs nrmes. A quelquu usteoctles necessaires dnns 
le« campemens, et A quetques proribions de fanao prupurees 
de tft manicre, donl jc I'ai expliqu^-."' This quotation may 
be rendered thus: "The Iroquois and the Hurona call war 
■n'Ondoutaoette and Oaskenrhagette. The floal verb Oaget- 
ton, irhicli is found in the composition of thene two words, 
and which siguities to hear or to carry, »bow». verily, that 
heretofore something was borne to it [i.e.. to war] which was 
a symbol of it {i.e., of war] to such a degree that it [war] 
bad asbumed its {the symbol's] designation. The term On- 
douta siguiRes the dowu {the wool-like subslaooel which is 
taken from ihe ear {cat-tails] of marsh-reeds, «tid it aluo 
denotes the entire plant, which they use in makiug the 
tnatlre5>ses (uattes) upon which they lie, so that it appears 
that they applied tbi.s term to war, because every warrior, 
in this kiad of txt>cdiiions, carried with him his own mat* 
tress. In fact, the niaili-ess is still today the symbol em- 
ployed in their hieroglyphic ptclure^ritiug la denote Ihe 
number of their campaigns. As to the term 0<tt^ee*irha, it 
a BO old that the i^avages (hemsclves uo longer know ils 
meaning. But as it would he pmfilless to run afl^-r elymol- 
-o^ev couceruiiig which the uativca of the country themselves 
are perplexed, it suthces me to say that the entire equipage 
■of the savages in their military ex|>editions consists of tli^ir 
arms, of »ome necessary uleti^^iU for the eucampment, and 
of HHiie provision of meal prepared in the mauner which I 

» **Tr«uucil<iiiaonbBUaa«loI)la(CirUl!fOCl«IF.''mLS. p^7». 
> '* M(» m dM s«u«*c«« .\ni«riqu*lD*,CDmp«r«M max Mcrun dw Premiers 
•V*wapt,"T«nit v.. t»i-3 pp. P«1(, IT<(. 



have explained." Again, on page 46 of the sitne Tome, while 
discussing the moaogramuiutic or hieroglyphic picture-writ- 
ing of the Indians, Lifitiu say;, "Lenomhrede^ expeditions 
Ml desiguC' par des uattes. On distingue celles oQ il s'eat 
trouvi'-, et celle? oti 11 a commaudi-, en ce que ces demieres 
KOnt marquees par des colliers attaches | la natte." This 
cilAtioo may be rendered thua: "Thenutuberof ex|teditiotiti 
is dennbed by mats or maUresBoa (de« natlet). There is a 
distioction made between those wherein one was merely a 
member aud those wherein he commanded, in this, that the 
latter are designated hy having wampum strings attached to 
them." 

Il is only by a flgure of speech,— by metaphor, — thai 
either oue of the cbuipouud slenii. n'Ondoutagettn or G<w- 
k^nrhof/rttp, signilll^s war or warfare, for neither of the com- 
ponent nouns of the two stems is denotive of war, nor doe« 
the verb-stem with which they are compounded signify war- 
ring or to make war. 

Iu the following lines, the alphabet used in the orthogra- 
phy of the Iroquoian terms and stems, other than thoee 
quoted, is that of the Bureau of Ethnology, Smithsonian In- 
stitution. 

The verb-stem -kfiq-ie*. although having the form of Ihe 
perfect tense of a simple verb, the present tense form of which 
is now not in use (being no longer a living form of Ihe verb), 
has the force and meaning of a present teniae; and il i» for 
this reason that its personal or pronominal affixes are those 
of the perfect tense of regular verbs. It has a specific mean- 
ing only: nauioly. to bear or rather bearing [somethingj ou 
the back [hy means of the forehead strap] Hence, for the 
purposes of etymology, to translate it simply by such gvuoral 
terms as "lo bear." "to carry," and " U> carry on," is a 
mere waste of time and a confession of the ignoring of 
its only and specific meaning which requires its compotrition 
with such nouns of things only which may be home on the 
back. [ude«d. the name of the forehead -strap, kn-kfq'-ta', ii 
derived directly- from it, the initial ka- being only a gender 
Eigu, and the final -a' a nominal formative. 

In the compound stem n' Omhutagette, cited by Lafitau, 
the initial n and apostrophe are used for the definitive n< 
pronounced aa a proclitic. The noun in il is wi-du'-ta' 
(Qiidouta), which signified a reed or rush, lh« material for 
mat and mattrei» making; the down, or cotton, of reeds, 
rushe«, and plants; and, lastly, the war-inatlre»t or wat^ 
mat. 

To contlrni what has been advanced in support of Ihe 
writer's delinitton of the word OH-du -ta', he will ciln what i» 
found in the "Huron Grammar" of Pere Pierre Potier, 
dated alx>ut 1750. Therein ara to be found the following 
entries, '^handotn. jonr ii nattea," i.e., reed or rush for mats; 
again, under " Meubles d'uue Haiaon," is to be found " oh' 
diita. nntte de guerre, i.e., war-mat or war-mattress. This 
is conclusive evidence as to the early nieaoiiig of oii-du -fa' 
as pertaining lo warfare. Hence, on du-ta-ktq''ta\ the par- 
ticipial form, signifies, etymologically, *'bearing a war-mat or 
mallress on the back.'' Replacing lh« inilial geiider-<tign o- 
by the masculine pronoun of thte singular [hirtl perwin »f the 
anlhropic gender, ho-, he, we have hon-duta-teq'te', "he 
be«TB a warmattress on the hack." which was one of the 
customs of warriors on the warpath. 

It has been said elsewhere in this article that ka sX:«'*"-ra' 
(Qaskenrhal did uot mean warring or warfare. Lafitau 
stales, iu the citation from bis work above quoted, that. 
iu his time, ils meaning was unknown lo the Indians 
Ihemi^lven. But, misled by Bruyas's mistranslation of it, he 
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doubilesa ask«d^ein if tbe word meant war, ant), receiving a 
neffftlir« reply, li« at onc« inferred lliat as il must be an 
arcbaic word Tor war its signJQcation had beea forgvtleo by 
lh«* Iiidiaas; Tor wsk it not hIMI the component element in a 
oonipouod meaning war and wnrrior t This infereuce^ bow- 
ever, WM erroneous- 

Since it is compoundoii with the verb-stem keqte'. il muBt 
like on du'-(a' BigniTy something which had to be boroe od 
tbe back by the warrior. Under the heading, " Heubles, 
OKinagea, outiU," i. e.. "Family or iiousrhold goods, tools, 
etc.," Fr. Gabriel tiagard, in his *' Dicliottnairv (le la Langue 
Hiiroone" (1632), wrote ■'Bulk-l, Oscoera." In the Rflb 
edition of llie "' Diclionnaire de I'Aciuiemie Kraucoise," Paris, 
1825. there arc two forma of tbe word " ballet" given; one 
of lhe»e iR "balle,'" ftigitifying a larj^e pack of goodti, bound 
with corils, and wrapped in roarse linen cinlh, and (he other 
tk " ballot,' mesniug a large pack or bundle of family or 
household goods. ^The word bale is evidently the correct 
rendering of this word. But U is very improbable Ibat a 
bale as such formed a part of the family aad boiuehold 
goodsand looUortheearly Hurons. It is likely, however, that 
oecoera signtlled a mat woven from the common Indian hemp 
(Apocyoum CaaDabmum), aud llius merely a form of the 
moJeru Uohawk, and perhaps proetbnic. o«ka'ra\ Sax, bemp, 
low, tbcTuskarora form of which inu' gka r?, meaningshawl, 
blanket, bedding, bed-cover, whatever is spread to Ho upon; 
being found in yj-(karr€'''-kua'. "one uws il to spread," 
which is a descripti ve name of a carpet. Futher Bruyas (on 
page 115, op. oil.) has " C?enr«^ron, ealendre, m«Ur« la 
uatte." i. v., U> spread or lay the mat or inatlress: and 
" Cientgkare, S. uatle, avoir uue ualte," 1. e., a mat. to have 
a mat, mattress. Pere Pierre Polier (op. cit, ) baa " ' ktuthara, 
tout ce qui *ert ii coucher."i. call that which is used for bed- 
ding. Il ia Ihufi seen that the noun-stem -skmr- has the 
tame meanings thai -ndut-, tbe stem of on dti'-ta' baa. but it 
has a wider application in the modern vocabulary. There is 
□o Hllcmpl made her« lo connect these stems etymologically, 
but a similar senialologic development only is shown in the 
two Eiemti. 

The stem of ka d^C 'ra' is -flA'e" 'r- or belter ate'* "r-. lo 
the stems skar- and tke'* >. we have two generic noun xtema, 
having the same eousonnatic sounds, Kustaining one lo the 
other Ibc same poflitinns in tbe two slenis rett|>ecLively, but 
differing in the iiitcrconsonuntic vowol which vocaliws ihem. 
Nevertheless, ii id tiM^umed lliat thew two steiiif are derived 
from one and theeame prcelhnic source. Il is clear that 
the stem akar- is the older form, id that it is the simpler of 
the two. The change of the mid-stem rowel a to e" is ex- 
pluined by ilie prexeuceof the "interrupted explosive." repre- 
sented by an apostrophe before a following r ond by ibe 
presence of a A: immediately before the vowel changed. The 
cause of the change was tbe "Interrupted explosive." which 
became a part of the stem by analogic metathesis, a proced- 
nre which is uoi unknown in this laiiguagc. So Ibat there 
exists no formidable phonetic ditllcully in the wuy of regard- 
ing tbe two Btems -ekar and -tJre" >■• as derivatives from one 
and the same prc»ctltnic form, having the meanings poasea^ 
by the stem -afcar-. already given above. Tbus. it appears 
(hat AYi-«Jti(f" 'ra' meant a mat or mallrefS; and tbia ift llie 
nieauiug which in absolutely rct^uii-ed by tbe verb »tem -heq- 
te' with which it i% compounded. 

Tbus, both Uie compound-stemt; -A^te" '-ra keq-te' and -rulxi- 
ta-keq'te were deuotive of a cii8t>fn of tbe Iroquoian war- 
Hor when on Uie war-path. Tbe prunomiual preQses have 
been suppreaaed for brevity's »ake. Preltxing the proooua 



of the third peraon ma-wuline singular of tbe anlhropic gen- 
der, ro-, to the first, we have ihmAv" '-ra-jt^^'-fe', "•he bears* 
mat on tbe back : " and )»}•, a dialectic farm of m. Lo tbe 
olherwehave Ao nduta-keq'-tt', he "bears a mat on tbe back.** 
So that in the baldeflt English a warrior was a " mat — or 
matlress — bearer," in the tongues of tbe Iroquoian people*. 

J. N. B. Hewttt. 
WMAlnrtoo, 0, C Mvob I& 



POBTHCOMINO SCIENTTPC BOOKS.' 

The followiDK n a Uvt of scientitlc workti ivli»cb will bv imuetl 
by various Englhh publisher* in the cour«e of lh« spring: — 

Messrs. Macmillan & Co, — " Essays 00 somv Contiorertei] 
Questions," with a Prologue, by PtofeesorUoxley: "TbeBeaolieM 
of Nature," by Sir John Lubbock, F.R.S.. illustrated; " Island 
Vtte, or The PbeDouciia and Causes of Insular Faunas and Flons.**^ 
including a rcvisloD and altempled solution of tbe problem of geo- 
losii-al climattH. ' by A. R. Wallace, with illueiralioRS and maps. 
new anr) chi!a;)er edition; "The Ai>odtd»-," a morphological study, 
hy Henry M, Bernard, illualraled (Nature Series); •■ ExperlnMotal 
Evotutlnn."by Henry (ie Varigny; "TheDifieaaosor Modem Life," 
by H. W. Richardson, F.B.R.. new and rbeaper edition; "Tbe- 
Geofiraphyof llio BeiUsh Oolouies"— *■ Canada," by (reorge M. 
l>awsoD, '■ jiustraliiL anil New Zealaod." hy Alexander Sutherland 
(Macioillan'a Ueograpbioal Series); "Scieniifto Papers," by Olltcr 
He«vi»tde; "The Alsebra of Oo-PIanar Vector* and Trigonoooe- 
try." by R. B. Hayward, F.R.S., asstslant roaster at Harmw; 
■■ Key auil &tuili-nt'« Companion to Higher Arithmetic and Ele- 
mentary Sifensuratioo." by P.Ouyen, inspector of schools, Duncdls, 
Kew Zealand: '■ Arithmetic far Schools," by Barnard Smith. Iat» 
fellow and tnirsnr of St. Peter's CoUeKP, Oantbridi;!:, carefolly te- 
vtsod in accordance with mo<lern roetbudH hy \V. H, H, Undton. 
profeMor of mnthemaLics. King'A Colleg<.', Londnn; "Blowpipe 
Analysis," by J. Landaner, ftutborlxed Engliih (-ditipn by J. 
Taylor and W. E. Kay of the Owens College, ^lanchcster. Dew- 
edition, tlioroiiKlily revised tritli the aMistance of Profeasor Idn- 
dauer ; " Nature's t>tory Books," I. , " Sunshine," by Amy JohnMui, 
Illustrated. 

Tbe Clarendoo Press. — "Hathemalwal Papen of the late Henry 
J, S. Smith. Savilian Professor of Ueometry in tlw University oT 
Oxford." wiib portrait and memoir, two volumes; •' Plane Trij^o- 
nometry without Imagioaries." by R. C. J, Nixoo; "A Treatise 
on Electricity and Magnetism," by J. Clerk Maxwell, new edition ; 
" A .Mannal of t^rystallogtaphy." by M, II. N. Siory-Maskelyue ; 
"Elementary Meotianics," by A. L. i^elby; " Weiamann's LecturoB 
OD UereJiiy." Vnl. Il, edited hy E B. Poulton, P.R.S; ■■ Epidetofe 
loHuenza," by F. A. Dixey. 

Tbe Cambridge Univcr*Uy Prem. — " A Treatise on the Miithe* 
niaUcal Theory of Elect? icity." by A. B. H. Love, fellow of .St. 
John's College, Cambridge, two volumes. Vol. t. in the preM; 
'■The Origin of Metallic Cunenoy and Weight SUndards," l>y W. 
Ridgew-ay, profvMtor of Oreek, Queen's C^ollege, Cork, and late 
fellow of Oonrilte and Caius College; "Solutions of the Examples 
in ' A Treatiise on Eiemviitary Djaamio,' " by 8. L. Loney, for- 
merly felk»w of Sidney Suswx CutU-tte, Cambridge. 

Messrs. Longmans ^ Co — " Diirwin »ii>l »rt»T Darwin; an Ex- 
posltkn of the Darwinian Theory, and a Dtxi-iiKnion of Pott-Dar- 
winian Questions," by George John Romanes, F.S.S., two vol- 
umes. 

Meears. A. & C. Black.—'* Life in Motion, or Miisrie and Nerve," 
a series of lectures delivered at llie Roinl In^iiiuiloo, Christma#^ 
1801. by Jolm Oray McKcndrick. F H.S., lllo«tnled. 

Memrs. J. & A. Churchill. — " A Treatise on llrgiene," edited 
by ThomaA 8tephen<i)n and Shirley F. Murphy, in two volumes* 
with numerouR lUuM rations, Vol. I. nearly ready; "Chemical 
Technology, or Oivmtvtry in {(a A pjilications to Arts and Klanu- 
facluies," edited by Cbarlee E. Gnive*. F.R.S .and WiUiain Thoti> 
(with which if incorporated '' Rkhnrdson and \Vatt»*« Cheuiii-al 
Technology"). Vol. U. "L<Khtint;: FutB and Oils, Candlw, 
Blearine. Ua^ Electric Liglitlus;" " .Mnlvnik Medica. Pharmacy* 

' Pnm Nkturf. 
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Pli«niMcolosr.aniITbpfai>eulic»," by W. Ua\e While; "TbeStu. 
deot's Guide to Diwai««of the Xervous SyBlem,'' by J. A.Onaerod, 
with W illiMlnnioDs; "A Dictlounry ol Wycboloisicat Medicine, 
fci>-{uic lliL< tX'flaitiuD, Etymoluity, >i>>^ Synonyou of lb» TermK 
Ufit'U in Medical P8ychoK>Ky, witb Ui«' Sytnplotos, PuLboloey, aod 
Trt'atmBDt of the R£Cn|fniz«d Forma of Metitnt Disorder, togi?tber 
wiib tlie law nf I^inacy in Gr<>6C Britain and Irelnnd," in two 
volumcft, edited by D. ffBcIt Tuke. 

Mewn. Whittalter & Co.— New volurDm of the Specialb^ts' 
Seriefi— " Ligbining Cunduoton snd lluards,'' by OHver J. Lodge, 
FR.S., Willi nutneroufl UluairaiioM; "Tlie Dynamo," by C- C. 
Hawkins and F. Wallis, with niinieroua original diagram^-, " A 
Oui'le to Electric Ii(())ting," by S R. Bottone. for houH»>]iolden 
and aniatefirs, nilh 7T illuftntionii. Wbiltakern Maniiat lunltuc* 
lion Si-ries — " Manual Instruction: Woodwork," by S. Barter, 
Organizer and liiotntclor for (be London $icbool Board, and to the 
■Joini Committee oa Manual Trainiuii; of the School Board for 
London, tbe City and tiuild<i or Loodon [nslitute. and the Wor- 
ablfful Company of Drapers, with over 800 illufttral ions; '' Leather 
Work, Stamped. Moulded, and Cut, Cutr Bouille, Sewn, Ac." by 
Chnrk-s O. T>>lan ), author of "Wood Carving," with numerous 
iUitsirattoQH Wbitiaker's Library of Popular Science — " Mioe- 
ralrtKy." by Dr. F. Haicb. with numerous ilhtslrntione; "Che- 
niiatry." by T. Bitlas uitb mnny illustrations. 

Mesnu. RAoipwm Ixiw & Co.— •• Answers to tbe QoMtloina on 
Elementary Cbemistry, Tlietireticat and Practical (Ordinary 
Counts}, net at the EximiDAtion* of the Science and Art Depart- 
ment. iJoulh Kensington, 1S6" to 1891," by Jolm Mills, two vols.. 
fplly illu«tniled ; " Chemistry for Student*. coo&iHtinK of a Series 
. -of LcHons baeed ou lbL> SyllubuH of tht; Science and Art DL'psrl- 
menl, uid specially det^igned to farilitnte the t-X|>pri mental teach- 
ing I'f KU'tneolary rhvuitstry in Schools and T.\ ening Classes," hy 
Milk, nii<iieron.-i illiLnrationa; "Decorative Ek-ctrlcity," hy 
I. J. G. H. Oiirdon. with a chapter on Fire Risks by J. E. H. 
lion, and oum^ronn illustrations by HerbeK Fell, engrnved on 
wood by J. D. Cooper; ■■ P^xaminalinn of Soila," by W. T. Brannt 

Ut^irs. fieorge Philip >V Soo — " Makers o# Modern Thougid; 
or. FireHundrt-il Year.' Slru(!:gii- (a. t>. I;irt01o a d. ie«ljlw?lween 
inre. Ignorance, and Sujieratition,'' by Darid Nasmilb. in two 

tmw; "Cbristophfr Columbus." by Oementa B. Markbam, 

^ol. VII. of "Tbe Worlds Oreat Explorer* and Explofatioas"; 
' ■ The Development of Africa," by Arthur Silva White, new and 
cheap erjitiou, r«rL»ed to dalti, witb fourteen colored ma|je: 
" Philips*' Oenetal Athia," entirely new and revised edition, with 
several additional maps: " Phitipe' Syeiemntic Atlaa," for higher 
schools and general u^e, a eeriee of physical anO political maps of 
all the countries of the world, with diagrams and UliistraUons of 
astronomy and physical gNgraphy, R|iecinlly drawn by E. O. 
Ba^renitein; " Philip^' Atlna of Astronomy." a series of aeveoty- 
two plates, with note? and index by Sir Robert Stanell Ball, 
P.RS.. Hoyal Astronomer of Ireland; "Tourists' Handy Voluioe 
Atias of Kurope." a series of colored maps, with not«^, plans of 
tfitiea, irnd eotuplete consulting ind«i. by J. O. Bartbolotnirw, 

ileMini. Swan Sonnenschein & Ci>, — "Animal Coloration, " hy 
Frank B^^Idnnl, Pro«ector lo tt>e Z<x>Iogk-al Society, with four 
coloie«) plaldi by P. J. Smit. and numerous wood-cuts: '*Text- 
l>ook of Embryology: Man and Mammals." by Dr. Oi>car Uertwig, 
of the University of Berlin. tran;laled and edited from tiie third 
<3«rnian edition by Dr. E. L. Mark, Professor of Anatomy Id 
Ilarvard Unirervity, fully illustrated: " Text-book of Embryology: 
Inrertehraifs," by Dra. KorwhcUand Heider, of tho University of 
Berlin, trannlate^l and edited by Dr. E. L. Mark, Professor of 
Anatomy in Harvard Cnivcraity, and Dr. W. M. Woodworth, As* 
aistaot Professor in Elarrard University, fully illustrated ; " Text* 
book of (teology," adapted from the work of Dr. Kayser, Profe«. 
•or in the University of Marburg, by Philip Ijike, of SL John's 
CoileKC. Cambridge, fully illunralM; "TIm Oeaigrajibical Dis- 
tribution of Difeaae in Kngland and Wale«." by Alfre<l liavilaod, 
with several colored inap«; '- A Treatise on Public LI>gieneand 
Its Apjilicationa in different European Countries," by Dr. Albert 
Palroerg, translnted, and the English [x>rtton <;dited and rtrlMd, 
by Arthur New»lioIme, fully iUu«trau-d; "Tbe Pbotograpber'a 
Pocket -bt>ofc." by Dr. E. Vogd. '■ Iniroductory Science Texl- 



Books." addition* — iotrodoctiont to the itudy 6f " Zootogy." by 
B. LiDdsay. illustrated; "The Amphioxus.** by Dr. B. Hatechek, 
of the University of Vienna, nod James Tuckey. of the Univertity 
of Duiliam, illualrated; "Geology,'' by Edward B. Avellng. Fel- 
low of Univenaty College. London, ithiKtroted; " Pbjndological 
Paycbology." by Dr. Th , Ziehen, of tb« Dtklvenlty of Jena, adapt«d 
by Dr. Otto Beyer, with twenty-two flgOFM. 

Mesiirfl. Crorf^y I^ockwood A Son. — " A Hand-book of Brewing, 
a Practical Trealioe for the use of Brewers and their Pupils," by 
Herbert Edwards Wrigbt: "A Treatiae on Earthy and other 
Minerals and Mining," by the late D. C. Davie*, third edilUm, r»- 
*Hed and very canaiderably ext«nded by his aoo. E. H- Darlaa; 
"FueU: Solid, Liquid, and GaM-ous, Iheit AtuUyata and Valua* 
tiim," for l»»- WW of chemists and engloeera. by H. J. Ptiillipa, 
second edition, revised and much enlarged. 



LETFERS TO THE EDITOR. 



tt Ik mlt cnw Tr^ired aa proof of good /iiilk. 
On rt^meil in advamct, ont Kundni t«pt*4 of Ua aaiM&er MMloiMtnp kU 

The tditor Kill be glad fa paWM any ^MmrUi cvitMmaitr ^th Mr ehvTMUr 
of rjl«y<>iln*ut. 

The Bacillus of loflueua, 

Ik cotuequenoe of tbe inaccuracy of two articles which hate 
recently appeared in Scivnoe on the subject of il»e faodltus of Infla- 
enm, the undersigned oonsiden it n weasary to give i he following de- 
tailed aWtnict of the pretlmisary publications which have apfieared 
this year in tl>e Detitufhe Xftiicininche n'ofJten»chrifl rvgardmg t ho 
isolation ami cultivation of this organi-im, and it« relation to the 
dbea<e. 

The bocillus of iofluenxa wan no doubt ubeerved by Babaa (o 
1890, but he de^critK^ a variety of other organisms a^ occurring 
in influenza, aitd his common illations ' ' show no ruore evidence 
than tbo«> af other aulbonof bis having proved this or any other 
organism, to^ peculiar to the diaease, To the dmultaneouftlj 
published observations of Pfeillvr,' Kitotviu,* and Canon,' we 
must look for detlnile information on this subject, and lo Iheu 
must certainly is due lh« credit of dtscorery. 

il'/iere the bacilitu of ii^ueaxa is/ound. Tbe bacilli are found 
in Urge numbers in the cputa and bronchial secretion of IhoM 
who are sulfering from influenxa. and al«o to a greater ur less ex- 
tent in the blood. The bacilli in the »puta have been obtaltwd io 
pure culture nfter a new method by Kitasalo, and, according to 
ITeiffer, their number in sputa beard a direct notation to the pro- 
gress of the disease, the bacilli disappearing logetlier witb the 
purulent bronchial aecretion. Pfeiffer siiggMtv, in view of this 
fact, that the sputa lie rvgardt-d a* infectioas material. This nu* 
thor examined the purulent bronchial secretion of thirty- one caaea 
of iuQuenza, and in all found the bacillu''. which will presentl]r 
be described. In uacomplicated caaos of ioflneosa pure cultures 
of the organism wero obtained. He reports sis anlo|iale8. In two 
of which he obtained pure cultures. The bacilli occur io enwrnous 
numliers and frequently are observed in the pus cells. Tbe ex- 
aminution of tbe lungs showed that the bacilli penetrate from the 
bronchi into the peri broTir-hial ti&siie and may even attain the 
pleural surface, where, in two of the aulopsies the bacilli werv 
obtained in pure cultures from the cxsudste on the aurface of thi* 
pleura. In almost every one of twenty cawa oxamiued by Canon 
tt»e oharacteriHtic bacilli were oboerred Co be preaent in the Mood 
(ae« fitrlber under staining). He usually found four to twenty 
isolated bacilli in each cover- glan |)repanUloa. In six caaea where 

■ BaMi, ^'., Vortinflro XttUieilanceB aAtisr alnlce b«l lofliMnat fafuD. 
d*B» BakiartM (Pcb. tT-Uay 3). Ceoiraltil t. OkktBrloL, I'M. *t.l. t11, i»t. 
Ba-MI.IOMH IK-MX. SK-MR. BBI-UB. t«-«Oe iwlUi >Ik ptaotorrspu;. 

■ Bab«a, V.. Debar dl« mi InfliiADKa cotaO'l«B* t«iti«a BakMdva (TeU ItX 
IMaiactia Mt<L WocRaaecbr.. tmt. No. S. pp. 113 MS. 

■ rtslffsr, R., VorUuOi* MllUiMlaDCSD Mbsrdlo Birofsr der Xutlueuaa 
Us»- 1«^ DeuiHbs Mod. WodtBaoebr., am, »«. I, ^ (B. 

• Xlis«Bto.8, 1'otar dso laaaaaiaMolliaa and sola cmrarTBrtabr«B<Jao. 
i4>. t*«uuoti« M«4. wocbeBKlv., im, Ne.a. p.t8<rsparted toUMSoclety of 
CiLsrli« t^fslciao*, Jau V.. 

* Cwion, P.. t'*b«r«iasn IilKr«orgaalaBiiM Im Wat* fqaloflBaasakraakaa 
i<raa. lt.>. bsuucas Mvd. Wodwoseitr. laSEi, ho. i. iip^ VhtO. 



T94 



SCIENCE. 



[Vol. Xi 



For47? 



the lempentiire of the patient had rulira, he found Ihe bac-illi to 
l^groniw of Hve to fitly. In Ihrw of thrHc^lx conti^ tlw lemiwratun' 
the pacitnt did not ri^o a^ain alter It had fKlton. and the bncilli 

itk) at thf> time of the fall of i^Dtperature, or shotllj after, die- 
ired after three t^ six daya. The liacilli have not been ob- 
•w^vmI in ollicr coiidilionii, M ^hon-ri hy tanny iVHiirol oNtervatJona 
mnde of thv itpula in ca*M nf Intmchial i^tarrh, |iiicnu)o<)ia. 
tubercalofiv, etc., and tliev have never been demonstrxt'jd in the 
blood ander other circumiilances. 

Oiagnotitof lafiHtnZQ bn tht microKO/'icai examination offhe 
blood in obm:urt cuan. Canon < huv been able to dlajtno^e obvcure 
case^ of inOuenza. eKpecially vrbero no cough ur ex|)octora 
tion exi<'t»], by means of the microscopit^al examination tit 
atnined hlood prepa ration!). The reliability of the mimnoopical 
cJtaminnrion was dcmonstralrd in six caacs hr ruliiirp control ex- 
l>erlmonts — ■thphocilH in the cover-glajs preparations being hnt 
f«w and isolated. 

3fOrpholoffy. The bacilli are rery minute oon-motile rodtt. one- 
half aa broad a» they are lonK (oF the eanie width as B. muriaep- 
ttdiu. about 0.2 /i) and occur in chains of three to four imtivid- 
tmlit. 

Sbiinioff. The iMCilli an* tftnin^d l>y aieatw of diluto ZicthI 
Hulution (carbolic acid, Hre per cent aobilion in di»liili:-d MMler, 100 
cubic ceotinwtre^ ; alcohol, HI cubic centimetrew; fuchjmtn, 1 gram) 
or heated Loffler's uethylene-blue, and, in couwquem.'eof I be fact 
that the ends of the bacilli take up the stain more iateusely than 
the rest of the orgaoUm (polar (jtainioe). they preseot the appear- 
ance, nnlc^ diH>p1y atmlned (Uanon), of diplococci when nnglt^, or 
of etreptococcl whon SL-reral bAcllli aro unltod to form n chain, 
lie bacilli do not stAin well with basic anllinn and tbo Gram 

^thod (Pfeiffer). They may be dcmoniftrat«d in the bloo^l of 
inlliienea caaefl aa foDows; A drop of blood tlr>winp from the 
pri(-i(ie<l finger tip, b brought in contact with a ooTer-gla«s and 
spnwl by mtsinn of a flecoiMl cover>gla.«8 which i>i placed over the 
firet. Tb# coTer-sli|M are th»n drawn ap«rt, and we hare two ii]m» 
of bk)od corering the surface of each, which we proceed to dry at 
room lempenture. Place the cover-glaw thun prayared Ave mi- 
nutcfi in absolulo aloohol, and from this into Cz«ii7.yijke> »olutlon 
(concenlr, methylcuo-blue volution, 40 graiue; one-half per jrout 
eoain Bulution, iu 70 ikt cent ulcutiul, 20 grams: at], dei-i., 40 
Kfams) for three to six houn; at W C. On remoral frum thf 
Mtoin, waeh nith wnter, dry, and mount iu balsam. Thi.H titain 
bhowa the red hlood corpusclwi red. the leucorytea and bacilli blue 
(Canon). 

Cultivation of the baeiiiu* of infl«f»ta. The baotlluft ret|nire« 
2S*' to S'l" C. for its deirelopaient. On 1.5 pt-r cent sugar-agar 
Pfeifft^r could not suceipctl in catuing more than a BM-onfi gonem- 
Lion to gTotv, lhou|{h minute characteribtic colonies at fliHt devel- 
0|jVd. On gly(t«rine>agar Kilanato Jiaa succeeded in maintaining 
cultures alive up to thp tenth gvn^-mlion. The colonie* formed by 
tbe growth of the influenm bacrllus on agar ilHnt-ciiltiiret> appear 
like minute watery drop>^, which are bo BUial! that ihey are wisily 
orerlc<.iked . In a cecotid culture, inoculated frotu tbe first, the 
tendency for the colonies to remain separate and diftinct is more 
evident, this Rrowib beinw r^igarded as perfectly choracterislic. 
The colooles are ob«ecTBblc by menns of a bund-lens when 24 liour« 
old. 

In bouillon the growth at iiiv pnil uf 24 liuurg is poor, upiKqriag 
f^rr-t in the form of timall porticles utispended In tbe perfectly 
clear fluid. These small bacterial maBBes gravitate, forming a 
llorpuleoldepoait aitd leaving the aupematant fluid clear. This 
mode of growth, AS we know, shows them to l>e non-motile organ- 
isms. 

Caooa, in hia first communication, stated (bat Iw had bevn un- 
able to cditaio a growth nf the bacilli derived from the blood, either 
in bouilloD. plain agar, angar or gl5cerin agar. In his second 
publication* Imj deacribea a Buooeasful method be has employed 
fur tbe iaolalioQ of the organisms. On account of the dimioutive 
size of tbe eolonies foriued by tbe growlh ot tbe bacillus, their 

' CaDem, r., TsMr Zucbtu&c d«s l&aa«aiaDacUlits sua a^m BlaM Inaoao* 
MkraokMi (Jaa » I. MuUcIie UM. Wocti«Dec&r.. l»i, Ko. 3, i>. 48. 

■ Cahoo, P., L>M)r Ziiebtuoc drv Inlluttnaatiaclllna aus dfin filai* lnlla«D- 
Hj[fiuik«>iii I Jao. 14). OeutKbe Had. Woctattaachr., 18H. I<o. 8, p. 49. 



cumparalively anisll nambcr in the blood, and the fact that tbe 
hlood in coagulating prereota a proper jaolstioo of tbe coIooIm. 
Canon proceeded an follows: The use of Esmarch roll ciiltum 
wa9 abandoned in favor of tniltures on Petri diahea. Into tbo 
latter, not only waa it poasibl*! u* intrrxluce a larger amount of 
blood and thus incn>]i*>e the number of rnlonien ohtainnl. bat ntfOi 
Aucb cnlturea ulTered lb>- ailvmitage nf Iwing readily examined fur' 
tbe minute coli>gtiv« of the bacillus by means of the microwcope. 
Tbe hlood of iiitluenxn (ntients was obtained in the usual way 
from the fingcr-ltp, which had been sterilized with sublimate aiul 
dried with alcohol and ether, and pricked with a oeedle or |ien- 
point previously sterilized (n tbe Same. An aaslstaol watoh« 
that tbe blood as it wells forth does nut coagulate, but ibat tb« 
drops are vphi'rical in form. Eight to ten dmpe are aoieai-rd ovt 
the surface of the dit>h, and the latter placed nt 87" C. Tbs' 
colonies are heul seen ahmg the nmrgini! of the smeared hlood 
(" Impfsirich "}, or in places where relatively little hlood has been 
smenred. 

Ptithr^frnif qualities. Monkeys and rabbit* are 8D«cej>tihlo wlien 
inoculated with thisorganlsm. tiuloea-pigs, rats. pigeonB(Pf«iffcr), 
and mice (Pfeilfer, C'anon) are refractory. i 

Geoboe U. K. NtTTALL. .M.D., Ki.D. (Oottingen).. ' 
AMUUDt In HrDftDS aod Bactertolocr. 
JfrHai BopktBa tJalf arsltr and tlospHal, 

lUlUmorv, iia. 

The Question of the Celts. 

It would inlero8t me very much, aud I Wlieve it would many-^ 
readers, if Dr. P, Max Foahay will adduce any pceitire evidence.. 
linguistic, craniological, or artistic, Lo ahow, 1, That we have any 
means nf deciding about the language of ibr Ligurians; i, Tital 
the descendance of the AuT«rgnat9 from the Liguriann can be 
traced; or, 3, That tbe Euskorian diHlectn are related to (he Ural- 
Altaic group. According lo Dr. Ueinrtcb Winkler, probably tbe 
highest living authority on tbe Ural-Allaic languagee, the Eus- 
karian or Basque language lias abnolutely no relation lo aoy uietn- 
ber uf tbe group. . D. Q. BBOTTOlt, >1.D. 

PbUadflpblB. Harcb ts. 



AMONG THE PUBLISHERS. 

In tbejne^t aumber of 7^ Ulust'-attd Ainfriean.So. Ill, dated 
Saturday, April 3, will be numment-vd a series of illtiEtrated arti- 
olca hy Profeaftjr Warren K. >Ioor<'head, on the ancient and ex- 
tinct race of people known as the ClIfT Dwellers, formerly fnhab> 
iling that piirt of the country of the upper Colorado, the San Juan. 
and its tribiiiaries. This acientiSc expedition has been aeat out 
under tlie auspiwn of The lUvMrattd Atuericatt. Tbe progma 
and re:iiull of this ex|M>dilioo will be published from time to liuia 
in the cotumiiH of lluit extvllent weekly. ' 

— F. A. Davi*. PhibdHidlia, has recently iii»ued a book, by Hart- 
vig Nissen, eotitk^ "A BCof the dwedUh System of Edacfilional 
Gymnastics." Mr. Nisseo is ioatructor of physical trsinlug in the 
public achoulH of Boston, and bos been conbecled tu a dmilur 
capacity with many of the leading educational inr^titutionft of this 
country and Eurt^. Since the 8we<lii;h t-yslem of educational 
gymnastics has been introduced into the public scboola nf Boaton, 
it has become a necps^iiy to have n pranical band-tmnk. both for 
the teachers and the many hom«« where gymnaatics are practised. 
It is with the pnqioftc- of giving plain answers v> the moat frequenC 
queetH>n« that this liook haa been written, 

— With the April number the i?>Ti>iro/if<t^iem enter* upon its 
second year. Il ha» had an exceptional, if not an alfugeibvr 
unique, history. One year ago it was known only tu a few di»- 
oriminating readers, and ila aubacriptioa list and newa-Btaod aalos 
required only a few thousand copies. Its ediiion Ihc pre««ok 
month is 70.000 copip«i. and it ia eagerly read in every State and 
Territory in Ibe Cni ^n and in every part of Canada. No extraor- 
dinary etfortK have been made to pu«h the magaitnc. There has 
been very little canvaning done for it: no cbromoe haTB be«n 
given to its snbacribera; no special indncemeots, ttuch as an ency- 
c1yp«dia or a parlor organ thrown in as a gratuity or offered at 
half-price, have been offered by tbe publishers. Tbe magazine 
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ba« gxowii to 8D enormoue clrcuUtion and to oomiuRnillnR influ- 
ence BimplT upoD its ai?ritf<. Trn readers have liknl i| nml there- 
fore reconimriKled it tu tlieJr friendti. It onn out a little to tb<.« 
newspspersof ibecoumry. wbk-h harpappnrciated tbe jourDaliatic 
enterprtee and vigor ant) tb«< pnornmu^ amuunt of bard, honest 
Uibdr put into every Dtimber. and which have moat heartily reccHU- 
roonded H to thotr rcadcnt. While working iu the cl<»R§t <»]-upeni- 
tion with the English Nfvieir of Anvfin. odilesi by Mr. W. T. 
Stead in LoDdon, the Americaa Hrvint k a distinct mHgnEimr, 
ttfaolly and eotirely edited, printed, and puUished in New York, 
and in the ftille^t »niw of the word as toach 6n American jirriodi- 



eal Bt )[r. Stc«d*4 LoodoB editioo i« an EoglUh periodical. Th» 
fion«ral altus tod parpoan, plant) and tuL'thodc, of tin two tnasM* 
zini« are idealkal. and each baa tht; Tulleet scoeM la adraocQ to 
all thf oiateriftle and illuairationa preparvd for tha olber. The 
Aiuerioin Rsvietv, lietng Homewbal larger and hiRbi*r priced, is 
more proriL^pl.T illuniratH. Ic hiw twenty or thirty tnore pages 
each (uonlh than the London edition. It« bound vi^umm, oorer- 
Ing th(.i pont rear, are n hlMory of current action and thought, 
and a portrait gallery oontaining tbe faces of seven or oighc hun- 
dred people of contemporary note, reprett^ntinK all pafts of tbe 
world , 



CAJ,ENDAR OP SOClETltS. 
Philosophical Society, Wathingtoa. 

Mar. :j6. — S. P. Lansley, A Bioji^phieal 
Nolioe of fJeneral Meigs: Lesler F. Ward. 
TbD Dew PnycbotoKV and what it Proaiit«a: 
T. RtiaFell, River Stnjw Prwlictiona. 



Publicatioos received at Editor's Office. 

ASkAKfl. Oscar Fat. Tfap Fr»«ni)i(>iioii ct trx ftnd 
Dtfaar Paprra. Ilualoii. Lea A Sbvranl. I6>. 
ItfJ,. It. 

BBa>nMJU>T.Wii..BBi.M. Andarson'a Biiflprbuoh ohun 
Bflder. wiib doI«s M>d TOCsbuUrr. Uoiun, 

BOTT^HC i'- K. A Uuidk to Eu«tne LlKhneji Nfv 

Tf>rk. MBciiilUuiaCo. taO*. IWp. TAcLa. 
Bttlir. K. n. ThA Plae« ot CoRi«atn* Id tbo Klt- 

tor^ of KdiiosUaD. 87rsens«, C- ^ Bardcra. 

IV toper. Wd, 
CaiTKr, ifimKoit PKAMt. Wood Nolcn Wil'] : NoU- 

tlcM or Biid Huato. Bdlted bf J, W CttfOfJ. 

ItaMOD. Lm * Hhvmrd. it* araj:). fS. 
RvaaxTT. c. *in> oraaaa. Tb« S«« World: * 

QaartfTir Rmt^v of BDU>ti>ii. CtUcv aod Tbp- 

Slomr. Boaloii. H<ni«btoa.^lBln A Oo. Vol I. 

Mo.1. ff. tuop. ;a «u. |>i>]rear 
Sroaam. r. H. Astleuttare In •omd <a it* rvMloiM 

wlia C3WMtl«lrr. 4tb wd, Sbw Turk, Cbwln 

Bcribner'a Uasm. < vols, h', pp SSI. MH. 
Dnn, Dativ. Oa tb« itvdUlpatlvM ot Omssiiiai*. 

Hcdbonne, Oeorr^ BobcrUoa A Co. IS*. ITU p 



PROPRIETARY. 



METAL, SIARBI.E, AND MOSAIC WORK. 



Exhaasiion 

\wM% icid Phosplate. 

A vondei^ul remedy, of the 
highest value in mental and 
nervous exhaustion. 

Overworked men and women, 
the nervous, weak and debilitat- 
ed, will find in the Acid Phos- 
phate a most agreeable, grate- 
ful and harmless stimulant, giv- 
ing renewed strength and vigor 
to the entire system. 



PUBLICA.T10NS. 



MEMORIAL TABLETS 

of any detcription erected in Schools, 
Colleges, Libraries, Chapels, Chuiches aod 
Public Buildings Sead for illustrated 
hacid-bootc. 

J. ft R LAMB, 59 Carmine St , N.Y. 




KSTABLISHBD 1I5). 



H. H. UPHAM & CO., 

iMEMORIAL TABLETS 

In Brass and Bronze, 

54 80. Finh Ave., near Bleeoker St., N. Y. 



in.\l-:RAlxn,;V, 



Course of Mineralogy for Young People. 

C«adUcl^by<!orn«|)vn(l«Dce: mine tala nod Iwuka 
tantUbed. 

OollMUoa aaj book. "Pint Qndo," du« dollar-. 
MMaca, IS Mmla. itoad far eln!wl*r« to 

aUBTAVB QUTTBNBBRO, 
ContnU Bijtb 80I100I, Pltlatwcb. Fa. 



narinc por- 
e HMtcaa lo- 



eCll nPlI ft CatnadrforavuiBV. 

DCn UrHLOt choaedalarcalMatUi _ 

•-aUtr, W are d<£)M tbjni J4 aboot aatsflnh \vM*\m' 
linscK Kt. n, n J& n. n. Thb !■ a raro opfwrtanltr ui 

EMafliujBimTvrvtTfcaap. UVpii. Mineral l^ukapi* 
waiotUtt. n* and ne Broadirsr. Mvw Yari(CRr. 



Dr. Edwin F. Vose. Portland. Me., aays: 
"1 bnvc U!H>d il in my own ca«e whvu coffer- 
ing froni nerTou4)>xhaustion, with gratifying 
results. I bare prem;ri)>ed it for many of 
tbfi various forms of nervoos debility, and it 
has never failed to do gowl." 

DeBcrtpcire pamiiblet fnN^, 

RnrftrJ Chtmlcsl WmIi. hvniWM, R. L 



Beware of Substitutes and Imitatloot. 

CA(i'riON.~Be aMre tbe word ''H»n»- 
r«rd<B*' la on tbe label. All olbem ar* 
B|»Mrlaiia. Ni^vcr autd In bulk. 



SJTATHW'EftY. F.Nr:RAV|N<;, ETl . 



ESTERBROOK'S 
STEEL PENS. 

Qi SVPBBtOlt AKD STANDARD QOAUTY. 
Lexting Not.: 046. 14, 130, 135, 339, 333 

for Siilr Iff! tit SttliQitfrt, 

ni UTIIItflOK STIEL ^El H.. 

W«rki: OuD-lM>. .<(. ,1 Hi J4l>u xi , Tivw Vorh. 



1,200 PAGES FOR $1,00 

Is what the pnblishcrt of Thb Ameri- 
can QuiEK are giving their sub- 
scribers. 

This interesting Magazine, which is 
published monthly in Bridgeport, Conn.. 
gives one hundred pages nf Eolid liteia- 
ture each month including illu&traleii 
articles on navel, historical and bio- 
graphical reviews of prominent men and 
places, startling stories of real and ad- 
venturous life, etc. Special depart- 
ments devoted to Ihe household, fashion, 
book reviews, literatare, scienli5c dis- 
coveries, facts and fancies, people of 
note, correspondence, etc. Its fashion 
deparlment is illustrated with cuts of 
the latest fashion and is conducted bjr 
one of the roost eminent auLhorilics in 
America. American Queen Publishing 
Co., Bridgeport, Conn. Subscription 
$1.00 [>cr year, 50 cents, 6 months, or 
send postal note for »$ cents or 30 
cents in stamps for 3 inonths' trial. 



Books orilered by Mail, selected 

witb care and forwonltx) with pr<)rnploe«. 

Books out of print and ttcnrce,, 

will be aaarchfld (or with tbgn>ni;hB««». 

Buokt^ not lo be had. in this 

ontniry, wilt be tmi)^^^! to order. 

CROTHERS & KORTH, 

(Room 22, Manhattan BuHdIng). 
96 Fifth Avenue. Kcw York City. 



THE CMEAPIST AND SKST 



67 PARK PLACE NEW YORK 



PATENTS 

ForlSVENTone. tO>p>ge BOOK F^BBE. AddrPM 
W.T.FUscvrald. Altorasy at Law.Wasblnstua, D,C. 



THE BOTANICJl GilZEnE. 

A munUil) illuatiated joaruai uf bafmy in 
■It its departmeata. 

as caats s oDTiiber, t^.jo ■ ye«r. 

"-~-P0BUSH£RS BOTAMCAL GiZETTE. 

Moonalnslonf ind. 



AMERICAN WOODS 

A hixik. oil Wooi1» CTTRlntniuf 

' »rfmat aid QHlhmli^ sPKimrfi. 

PRBPAHATIONS or WOODB 

wt>* MICKOSCOPKAJtOSTKilK- 

omcav. MMi woouKN cards. Um IdtIu 

Uooa, cnnuiit Gsrda, etc Sead Tor crmitari. 

It B. HOUflH. UwviRa, H. V. 



B 



ACKMtJMBEfCSuidcviDplc'cxnoJ IcxIIm Uu- 
KiBWk. ftain Itm. AM. MAU. EXCHANUI. 
Sdiebani M V 



DBY GOODS, ETC 






HOUSEKEEPING GOODS 

Summer Blankets, 

Marseilles 
and Crochet Quilts, 

Kp«cl«l1y AdMplrtl (or FurulaltlUK 

simnKK iti»iDE>'ci':s, 

AT POPULAR PRICES. 

Table Damask and Kapkloa, 

Xinen Sheeting. Pillow Linen, 

Towels and Towellinga 

WHITE GOODS, 

Sheeting and Shirting Huslins, 

Trench Percales and Madapolams, 

White and Colored Piques. 



uWtxii cij lj)[^ 6i. 



XEW I'OKK. 



The FiKh Av enne Linen Store. 

Our Mtcek at HMiMkMpUiff Lbtnn Gnods li lb* 
moat oonapUM id Ainerlo*. We il««l uriui tniiiKitU' 
taran Anfr. and tr«p DotUng but pun IU)«d. Our 
p&traBR «u) ktwAfii nly upon K«ittDalt>«ben make* 
Af Table Ltaea. HnplclD*, Tnwola, 1)widk«rchl«rk, 
vtc. M tti« wry loweM prl<w. A Da« all Ultra 
Injtlftl BMKUerobtor. In hMk ladlo*' *Bd t»ea'a 
Riaw. ai9U)0d<WM. Bnr* l*rs«b«aBMtiohDd Back 
Tovelft, S8;00 dOMo. H«nd bmatllclitNl litaeo 
BbMU, KJM m pair. Plll.kw C«a«a to tDMCU at tl.VO 
kujt. W*«lw«ya)MV«thelatMlaAV«IUMlnllaeD 
tabln ilowratlona. A tUk (o out StO«« dOM not 
Utent v>r obUtMlon U> buj-. 

WM. S. kInSEY & CO., 

Near 3tith St. 386 Fifth ATcane. 



R. H. 



MACY 



& CO. 



am Jlvz^ irrn to iitu »t, s. v. 
SINCE MOVING INTO NEW 

BUILDING 
ve Aave addetf 75.000 squart feet ta aw 
fl^oT arta, thertly 

GREATLY ENLARGING ALL DE- 
PARTMENTS. 

OUR SPRING AND SUMMER 
CATALOGUE, 

at ll> kliKl rn-r biMcd. of JIS llln>- 

'WJuTbE (SSUEO about APRIL I5TH 

«ml mKllnlrnvloaDy .ut>lmwuai>iili> ih« i-lt>. 



SCIENCE. 



UNDERWEAR. SCARFS, ETC. 



DB. JAGOHRS* 

Sanitary f oolen System Co. 



fievsn 



our ^v^iJLJ*>>5' of 



DR. JAECER'a 

Sanatory Woolen 

UNDERWEAR 

For Men, Wom«n and Chiidran. 

nM« Ssnalory (tanoeuu oi^' (."-""^u- 
te»d tij hr »II<n'»»r iif Ilio Ilmiit iiii*Ui.y; 
f tboy arv iuiidt> uutlur l>r. JiM'K^f'a su' 
I parrliiiuu. 

a*n<l lor trlu»lrai*() CrWokuv. 
GonnruU tnadn to onlw. m ■pnclaUjb i 
• Kail iirOcn prawpUy UMiKM to, 

827 & B29 Broadwav, New Yoric. 

IVlioii^W OSso, U* Bn>MM< St„ Xr- York. 

lifl-OMi 

I H ]!■*■;. h«l.vw IViTlIaaift m.. Knr Yot* 1 



, UWUmMMA 



«ll.,nuaMpl)Kra. 




M- 



.ITKHIAL* for Cro- 

dbat autf Uk* CbU Ulua 
IrattoB: 8 iipoola Rraln,>rtl * 
AmutrooK'a OtoukL't ttUk and 
a No. i tKar Crcwhet H>x>k. 
The aoarf c*xi be made wMIi 
two balk by nui1iln« It a irfll? 
Barrovor tbaa tbe dtivRtlooa 
call for. 

Otberariklea fur vhlrh ttiii 
aitt te «p«i)laUy adaptwl are: 
TMIeMfCTBibrvlla Caa«M, 
Croeli«t«dBiift4rd Bas, 
Ijantn Sbadra, HNnal* 
h«rTlil«r4:aaea,olc. /'vlJ 

ihr^ftionM for tTt?chftin*f niiy 

orolJ o/sooiv mailed to nny 
addrrm an rrcvipl of anr ten! 
•InmD. 
IMbM^aak J mu at orT«ka«per 

cor Bnn*ra a AraatTonc'* 
Oioolut aUk. AH OQton war- 
rutiDd taat. Tba rvllabtUtj 

and pnntiaiieacfl of tb« (Ijraa. 

tbB artUUf colorlBK, laiKo aa- 
■orlmcnl ot itbad«a, logvUMT 
vitb thf "itonalTa TUtoU of 

tbreadu thpjr pTOdvoe. UTB 

plaoad tUi eoniMajr far In 
advaae* ol all other ananutB<?- 
larrrs of aOk ttinad forUgb- 

rlau nBMli"«i>ik tra'Je. 
THE BRAI-NKHD & AH.nMTHONU CO., 

OSS Broiidw«}, l%o\f Votk. 

icn Markol HtraM. PlilUdBljtbla, Pa. 



NEW YORK SHUl'I'lNG. 

Br a ladj ot oxpetleooeL Ut«t ot i«rcf«uoei. &«Bd 
for <Mn.-tilBr. 

MRS. m. W. KETCIll'M, 

l»S W. 414 HlrriH. 



BANDY LEGS PRRVented. 



SmUI t«r Oua)<WM ..I TATCNT C«I(H| 



u>a* oe vra{iwii' jULtin. 



c«I(hi:t 

■VHma 
M. MATHAM, tSl d(k 



MKll.TII Ht-rrrKH THk\ ukxltii. 

Valuatilo iiiiumiAilua aMit li> all waann ot AntOvUI 
Tr«Ui aiViU Ui« r<«-)pi of nrtM*. Dr. w. K. PUMX. 
m L«lnKtoD Avw.. ror. Wb SbTKair Xoftt. 



TVOL. XIX. 



riKANCrAU 



THE 



COMPANY. 

9S MILK ST., BOSTON, MASS. 




TlitH Company ftwun the I/et(er» 
Patent cranlofl to Alexander <ira- 
Itnm Boll. Mnrch 7(h. 1874t, No. 
174,4U.>. una .Jiinunrv SO. 1»77. 
No. 1»0.7»7. 

The Tran.tmitiflion of Hpe^ch by 
nil known form.t ot bM.KCTKIC 
SPKAKING TKI.EPIIOX1CS iii- 
f'riiif;es the rlffht Heeurefl to thla 
Company iiy the above patents, uml 
renders rnch Individual imerortel- 
ophone.s, not furninhed by It or its 
llconftceK, rc^punHlble Tor hueh un- 
lanfViI <use^ and all the eoDRe^ 
quene«8 thereof and liable to huU 
thcreror. 

Mew Method of Protecting Propsriy 
from Lightning. 

The Lightning Dispeller. 

Prk«. $20 to $30. -According to sae. 

Tbu Patent Lightning DiapelUr ia a coodnc- 
tor spociaDy dMiened todiaatpat« the< eD»fxx 
of a liKbtning oiacbar^o,— to prevent its 
doiuy bano.— placing eotnelbiDg in its path 
ii[K>ii which Ita CA{Micit7 for cAtuing dama^ 
inav tie eXgMMided. 

iSo recorded cMe of li^htiiintf Htroke has 
vfi been cited Agalnit th« jirincipte oT tfa* 
Dispeller. So far as kaowm, th* diaaipatioa 
of a conductor has invariably prot«cl«d unilvr 
ih« coaditions vmplored. 

CoiTOlpoiMleooo solicited. 



I 



AGENTS WANTED. 



The AoiericaD Li|btDln^ Protection Compaoy 

United Bank Building, Sioux City, lo««i. 



TArOMA '"VESTMENTS 

1 /iLUiVln. FOR NON-RESIDENTS. 

TAYLOR & GUNSTON 

Take full cbsrcs ot properly for the 

EASTERN INVESTOR. 
Cliy, Town, and Suborbsa Loia, 

Oardea, Fruit, Hop and Tirnbei Laada.' 

Addiess 504 Calilomia 6rk,Taco[na,Waah. 



TACOMA 'iJSr INVESTMENTS 

I OI'ARAKTBK IS p>r c*ni por ■nnum 

ia anjr ot tbi» aboTe olllea. 1 bare raade Cmm 40 to 
SO par cant, [wr annum tor noB-r<addaBla. I alio 
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THE NEW SrETHOD OF PROTECTTTG BUILDINGS 
FROM LIOHTNING. 

- f!f April ImL I rend a papfr on my o«*^ method of li)t)it- 
DtDg protMliua, beforo tlie American InAlimte of ElMlHral 
EnKin^^rs. This |»)ii>«r nod \he dtscussioD w«r« publisb«<i in 
Science n( Mav 8 and )X. If^l. 

Ill tliat paper I stated tba(, simply as a miittfr q( vxpen- 
tnee. 1 had failed to tlnd a oas« on nvord of any damage by 
ligbloiog, wilbtQ oertaio limits gireo below, when tbe coo- 
duelor was destroyed by th« diccbar^. The why and iht 
wherefore of thin did ool concern nio, thougb of course !□• 
terestiDg aa theoretical quf^tions. 

Aa DO exception was cited ol the meelluR: referred to. and 
as 1 could not elicit the oiling of an exception through the 
pubUcatinn of the article in SriVii*?/, or of the article or «b 
atfacts of it in tLo several eleelrieul juurnaU of the country. 
1 began in the issue of SciettM (or .lune It), 1B9I, thr' regular 
iDeertion. wbich wnt} continued till Feb. IS, 11^92. of tbe ful- 
lowiog: — 

Qoenr. 

Can any rea<Ier of Scierice cite n case of lightning stroke 
in wbich tbe dissipation of a small cooductor (oDe-sixteeolh 
of an inch in diameter, say,) has foiled to protect between 
two horizontal planes pauing through its upper and lower 
«ndfi respectively ? Plenty of cases have been found wbich 
abow that when the conductor is dissipated the buitdiug i» 
t)ot injured to the exlent explained (for many of tbeae 9ee 
volumes of Philosophical Transactions at tbe time when 
lightning was at'racliiig the alteulion of theBoyal Society), 
but not an exception is yet known, sltbnagh tliis query has 
been published far and wide among electriciaDS. 

This has also failed to bring out a single exception to what, 
so far as I know, is true, that by the destruction oF a atnall 
conductor all else is saved to thr extent named. 

Let me describe here in Franklin's own words a typical 
case of protection furnished by a small conductor dissipated 
by the discharge. 

Ennltlin, in u Ivlter to OollinsuD read b«rore the Koyal 
Society-, Dec. 18, 17S5, deocribiog the partial de«truclton by 
lightning of a church-lower at Newbury, Mass., wrote: 
"Near the bell wn» Hxed an iron hammer to strike the boura; 
sod from the tail of tbe hamojer a wire went down through 
small girolet-hole in the floor that the bell stood upon, and 
through a second floor io tike mauuer; then horizcmlallj' 
under and ueur the plastered ceiling of that second Boor till 
it came near a plastered wall: then down by the side of that 
wall to a clock, which stood about twenty feet below the 
bell. The wire was not bigger than a common kuJttiog- 
oeedle. The spire was split all to pieces by the ligliLniiig, 
and the parts flung in all directions over the square in which 
tlie church stood, so that nothing remained abov* tbe bell. 
e lighting passed between U)c hammer and tlie clock in 



the above lueutioned wire, without burting either of tbe 
flours, or having any elTect upou them (except making tbe 
gimlet-holes, through which lite wire passed, a little bigger), 
and without hurling the plastered wall, or any part of tbe 
building, so far as the aforeaitid wire and the penduhim-n-ire 
of the clock exteaded; wbicb latter wire was about the thick' 
neas of a goose-i)uill. From tbe end of the pendulum, down 
quite to the groond, the building was exceedingly rent and 
damuged. . . . No paK of the aforementioned long, small 
wire, between tbe clock and the hammer, could be fooud, 
except about two inches that bung to the tail of the hammer, 
and uhautas much that was fastened to the clock; tbe rest 
being exploded, and its particles dissipated in »iau>ke and air, 
as gunpowder is by common Rn-. and had only Ivft a black, 
smutty track on the plastering, three or four incites broad, 
darkest in the middle, and fainter towards the edges, all along 
the ceiling, uoder which it passed, and down the wall." 

There can be plenty of caoc a cited of the failure of 
a large conductor to protect, as is well knowu Ut all who 
havA looked into the subject Of course, all »orts of 
excuses hare been olTered for the failure of the ordinary 
rods, which have been well put by Oliver J. Lo<lge. F,R8., 
who has investigated the electrical problems connected 
with ligblniog and lightning protection more Uiaa any- 
one else, and is a complete sceptic as to the olflcioncf 
of rods, who says that "when, in spite of all prvcaulions, 
accidenls still occurred; when it was found that from the 
bestrcoustructed conductors flashes were apt to spit ofT in a 
seoseleas manner to gun-barrels and bell-ropes, and wire- 
fences and water-bulls. — It was tlie custom to more or lea* 
ridicule and condemn riltier the proprielor or its erector, or 
both, and to hint that if only something differpnl Imd been 
done, — say, for instance, if glass insuUtun) lisd not been 
used, or if tbe rod bad not been stapled too tightly into the 
wall, or if the rope bad not been made of stranded wirv«, or 
if copper had been used instead of iron, or if the flnials bad 
been more sharply pointed, or if the eartb-plate had been 
more deeply burled, or if Iht rainfall had not been so small. 
or if the lesUug of the conductor for resistanoe had been more 
recent, or if tbe wall to which tbe rod was fixed had been 
kept wet.— then the damage would not have happened. K.vory 
one of tbeae excuses has been appealed to as an expUnation 
of a failure; but because the easiest thing to abuse has always 
been the buried earth couiiectioo, that has conM in for the 
most frequent blame, and has been held rosponsihie for every 
aocideol nut otherwise explicable." 

Thi« fact of tbe i~omplete protection furnished by a dls- 
Htpable conductor stands, therefore, uucoutro verted. One 
very pleasant endorsement comes from Mosee O. Farmer, the 
veteran electrician, who writes: " Hy experience and obser- 
vations l»oth confirm his [my] views." 

I repent. Can any one cite a case of failure, not any theo- 
retical considerations pro or con, but an actual case of failure 
under tbe oonditioo* and to the extent named I 

N. D. C. U0IKIB9. 

irt Brosdwar. Nsw Tofk. 
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TOX-ALBUMIN DIPHTHERIA.' 



Is a prt-Mminary coramunicaiion published in tho Hospital 
Bullclm, N«>, 15.' we called altenlion to ihe hiKlnlojiicel 
changes in the offcans of animals which had diiKl of eiperi- 
m*n(«l diphtheria, roMowiag the inoculation of ptir« cultures 
of the bacillus diphtheria-. Since then we have extended 
ouphiTeiitigationsiioas to include the study of (be lesion* 
produced by the inoculations of the tosic products of the 
dipblheria bacillus. This study virCuAlly HoiHltea the work 
we have undertaken, and it ia ho|xHl soon to publish our r«- 
sulU iu dt'luil. HowcTer, in order to make our preliuiiuary 
communifation complete, we append thi-i report: ~ 

The toxic producia of the diphtheria bacillus with which 
we have operated were obtained by filtering through a new 
and slerilir^ Cbamherland Hlier the culture of the organisms 
in glyci'rine bouillon, (wveral weeks old. The fluid so ob- 
tainefl W8< tested by means of coveralips and iooculations 
on glycerine-agar, and proved to be sterile. 

Guinea pigs were u«ed for the expflrinienlal inoculations. 
The atepile culture fluid was idtwxluced subcutaiiwusty into 
the tixsuea of the belly wall by means of a Koch's syring*. 
The method pursued will be given in onoowUon with the 
caae of which the lesions are Lo be dencrihed. The guinea 
pig received on Dec. 10, 1891. one cubic centimetre of the 
flltrato. Not having wiccumbed on Dw. u, it received two 
cubic centimetres more. The animal died on Jan. 5. JSflB, 
(he duration of life since the first inoculatioD having been 
three weeks and five days, and sinoe the last three weetn and 
one day. 

At the autopsy the vtssels of the subcutaneous tissues were 
injected, and hemorrhage had titken place into the tissues of 
the axillary and inguinal regions. The .inhcutaneoua tissues 
were moist, but there was no actual o>dvma present. Neither 
wan Ihere a visible area of localiEwl inflammation ; no micros- 
coptcal examination was made of the seat of inoculation. 
Tbe lymphatic glands of the axillary and inguinal regions 
were enlarged and reddened, tbe cervical glands were swollen, 
and tbe thyroid gland was greatly congested. 

There was a coosiderable exci-ss of clear fluid in the peri- 
toneal cavity. Both layers of the iwritoneura were reddened, 
the veMeU or the visceral layer Iieing especially injected. 
The npleen wa.i enlarged to double the average site. It was 
mottled, and the white rullicles were distinctly oulliued 
atrainat the red ground. The liver was dark in color, and 
contained much blood. On the Hurfacc a prominent yellowish- 
white area two millimetres iu diameter, surrounded by n 7.onc 
of byperaemia, was observed. Smaller dot-like points of 
the same color and general appearance were seen elsewhere 
in the liver. The kidneys were congested and the cut sur- 
face was cloudy. The adrenal glands appeared normal, as 
did the mei)«uteric glands. 

The pleural cavity did not contaiu such a marked excew 
of fluid. The pericardial mo. however, was distended with 
clear serum. Under tbe epicardiuni were many eochymotic 
spot*. The lungs exhibited areas of intense congeslion, or 
actual hemorrhage iuto the tisaues. The glands ot the thorax 
were, perhaps, swollen. 

The ejamiualiun of the heart muscle by means of frozen 
sections showed it to be slightly fatty. The epithelium of 
the lubulea of the kidney was extremely granular aud much 

' " Tlw aiMoloftckt r«tlo4M Pndwml bf Vt» Tox>AII>uialn of DlpbUieri*." 
br Wm. B. W«loh, B-D., profSMor «r pftUMon. and Stmno Flcmer. M D_ 
fol)o» In pMbakvr. Vmn ih« P«ikct<wlas] LtlMTMorf ef tbe Jobn* HodUm 
Ualt*ralV ud OwplMl. BuIlMttt i^C Um Joiuu Qopkln« UnplUI. N» 10, 
Marab, ws. 

AMracf, Sotvoem Ho. 4W. KoTMSter •. lifM. 
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Bwolleo, but not fatty. The liver waa very fally; the lighter 
areas and dots were seen lo corr«.pond to foci of dead liver 
cells, whose refractions were much greater than thai, of the 
normal oells. 

Cultures were made Inm tbe Mood and ot^ns of tbe 
animal, and they remained sterile. Cover-alipa also ware 
examined aud no nrganisms found. 

The histological li-sioDS observed in this cose a« identical 
with those described by us in connection with the ioocula- 
lioDs of the living orgaotsmB. Lymphattc apparatus: lo 
general, the changes are the same throughout. They ar« 
found in the greatest intensity in Ihe glands of the axillary 
and iiii,'uinal regions, and It^w in the bronchial and cervical. 
mediastiual. aod mesenteric glands. Yet these are coagid- 
erahly atTected. The saiue fragmentation of nuclei affeoUng 
the lymph-Dodea and stDusea is met with. These fruguienia 
exhibit the variety of form previously described by us. and 
tbey have the same afHoity for coloring ageutB, Much of 
the nuclear detritus is free, but a |iart is contained withJD 
large pale cells. In the spleen there ta a similar dilfoBfr 
fragmentation of the nuclei of the splwn c«l Is. Both the lym- 
phoid cells of the follicles and the hirger cells of the ainusM 
ate Affected. Like the lymphatic glands, some of the nuclear 
detritus b enclosed in large ceiU. Besides tbe destruction of 
oells in the spleen there is hemorrhape into the organ, or an 
extreme degrwe of congestion, so Itiat the liMu** elenienu are ^ 
widely separated from one another. Nuclear figuna oocar^| 
in the. lymph glands and spleen. In the former tbey ai«™ 
found among the fragmented celb. 

SUined sections of the liver, espeeially those statued in 
methylene-blue and cosine, show the yellowisb-whitd art«« 
to be composed of hyaline, necrotic liver celU. The necrotic 
cells stain deeply in the eosinc, and they arc usually d«>void 
of nuclei. They form, on the whole, more or leas deflnit* 
foci of hyaline cells iuto which leueocylee have wandered. 
The largest area waa two millimetres in diameter, and iJie 
outlines of it were formed by hemorrhage into (be tissuea 
corresponding with the byper^mic souo spoken of above. 
The cells iu this focua have lost their nuclei and tho.v are in- 
tensely refractive. Many of the dead cells have rptnioed 
their individuality, and, indeed, their borders are more dis- 
tinct than those of the normal cells. Others, however, teud 
to become fused together and to lose their individual oetl 
outlines. Occasionally, outside the main focua of hyaline 
cells, single necrotic cells occur, which aro surrounded by 
quite normal ones. Many leucocytes have waudenKl into 
this area of dead liver cells, aod Ihey are especially abundant 
atone place in the focus in which the hyaline cells are in pro- 
cess of disintegration. An extjuisite nuclear fragmentation 
ist to be observed throughout this ares. 

Should Ihe focus just described be compared to jnany 
similar foci which occur in Ihe livers of auimuls dead of in- 
oculation with the bacilli themselves, it will be aees to cod- 
lain more polynuclear leacocytes within it. Tbe exptonation 
of 111 is fact would seem lo depend somewhat on tJie inoculation- 
time, but more, probably, on tbe progreastuu, or stage, of th« 
necrotic process. laocnlation of tbe bacilli usaaHy laads to 
death in a very short time, twenty-four to forty-etgbi boun. 
In this inoculation with the toxic products alooe. Iha inca- 
hation period exceeded three weeks. On account of this. 
time has been allowed tor the softening and disintegniiioa of 
the dead cells, and leucoeytea have been strongly attracted 
to Ibeae foci. 

In the kidneys, besides tbe condilion described in the froseu 
socliona. a slight fragmentation of the Qucl«i of the tubular 
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ipith«lium is enooaoterol. The Iud^ exhibit anas of hmn- 
<irrbag« ioto lb« alreoli. and in maay of (bwe ther« has b«en 
a d«w}uaniAlion of Ihe alveolar epithelium. SomdiniM Ihc 
denqaainateJ epitboliBl cells are quice uoriuBl ia appearauce. 
Mrbilt> at others they have fragmenled nuclei. The oollec- 
^^±loti<i of lymphoid cells anjund ihc uiedium-siwd aud lar^r 
^Hroncbi show, howevar, mora celU, the nuclei of which hare 
gauffered in this way. 

I The bloud-veaaela of the tissue* K«o«rally contain fewer 

' leucocytes in this iostaoce than in tboae «aaes in which (be 
bacilli were introduced beneath the skin. By the lutler 
mcLhod an intense local inflammatory process is provolced. 
^^ftssociated with the emigration of large numbers of polj'uu- 
^|ble«r leucocytes. Iti the former, in which the flltrate, free 
from oirgaQisms, is used for inoculation, the local process is 
reduced to hU, there is no emigration of leucocytes, and the 
disease is general from its inception. This difTerenoe is 
sufficient to account for the occurrence of leucocytoKiB in the 
«ne and its abaeoce iu tlio other case. 

It may be considered a» eftUtbli»lied now that the toxic 
ucts and not the bacilli themselves Invade the ti^uea 
diphtheria. This fact would at once suggest that the geo- 
«ral lesions (those produced at a distance from the seat of 
inoculaliou in animaU, and tbv situation of the local process 
in human beiogK) were Ibe etTecU of the soluble poison dif- 
fused through Ihe body. Hence, it was desirable to demon- 
strate this as»amplioa experimenlally ; and it is not unim- 
portant to know that the lesions in the tissues produced by 
,lMicilf( and the Inxic principle on the one band, and by the 
ic principle alone on the other, are in perfect correspond- 
ce with each other Aud, uioccover, it would seem not to 
supi^rfluous to eniphatiixe the occurrence of defloite focal 
inns in the liitsiieR of the body, produced by a soluble poi- 
n oirculatiujf in the blood. 



>ESCRIPriON OF A. SUPPOSED NEW SPECIES OF 
STORERIA FROM FLORIDA. STORERIA VICTA. 

Thk species of Storeria here to be described as new was 
found in the alimentary canal of a spectnteD of Elaptt fulvius, 
ivbich was taken on the banks of the Oklawaha River, Florida, 
by one of my sludcDt:*, Mr. H. T. Mann. The Stoitria had 
been !<wallowed bead first, and had been somewbat dieested 
anteriorly, but the hinder half or two-thirds of the body had 
undorgnuc liitlo change. HutHcient traces of the cephalic 
plates were left to show that the tatler were those of the 
frenus Storeria, the loreal lieing certainly absent. About 
Iwenty-tive of the anterior ventral plates were miasing. but 
the nomber nf these could be determined from the vertebne 

lere exposed. 

The dorsal scales are in fifteen mws. When the scales of 
the middle of the back aie compared under the niicroacoiw 
carefully wiili those of a specimen of Storerta deka^i of the 

■me size, the former are plainly of a greater proportional 
1th. Whether or not this will liold true m all cases I 
not, of counw, say. Tht^ ventral plates number 146, 
EfouotiDg from the angle of the jhw. There ar» 60 paira of 
subeaodal scales. The anal pinle is divided The total 
length of (he ipecimen is M inches, of which 3 are tail. 

The color is gray above, with a tinge of yellow. In the 
mtdille o\ the back are very faint indications of a clay- 
colored band. This occupies the median three rowsof scales. 
The next row of scales 00 each side is occupied by an indis- 
tinct dusky line and by a row of block specks. These lie 
distant from one another about tlie lenuth of two Mvtes. 



Lower down on the sides the color beeomes paler, hut an- 
other dusky streak is seen lying partly on the lower row of 
scales and partly on the out ends of the ventral plate*. The 
belly is pale yellow, with a row of small, but very distinct, 
black ftpots along each side. There is a single spot on each 
end of each ventral plate, lying about balf-way from the 
middle line of the belly Mnd the outer end of the plate. A 
few smaller, irregularly placed spots are also seen. The 
under surface of the tail is plain yellowish white. Storerict 
dtkayi sometimes has black dots on the abdomen, but they 
are irregularly scattered, or at most do not form rows the 
whole length of the belly. 

This 8i>eciee appears to differ from Siomria dekayi in the 
sQialler nuRil>er of dorsal scales (15 instead of 17), in the 
greater proportional width of the- scales, iu the somewhat 
greater nunil>er of ventral plat««, and in the preaeiice of the 
two rows of spots on the abdomen. As to the number of 
veolrale, Mr. Samuel Qarman ("Serpents of N. A.," p. St) 
states that they vary from 120 to ISA. He mentions, bow- 
ever, a specimen from Jatapa. Mexico, which bad )4S veu- 
traU. It is poasible that the animal which I here describe as 
new 18 a specimen of S. dekayi with a smaller number o( 
aeaks than usual, bat until there is other evidence of this, 
it seems better io regard it aa different. 

From S. occipttomaculatQ my specimen differs in having 
a considerably larger number of ventralH and sabcaudals 
tbau have yet been attributed to that species, in (he presence 
of the row* of ventral spots, and in size. The relations of 
ibe specimen appear to He evidently with S. dekayi. 

The oviducts of the specimen contained a doseoeggs, each 
somewbat more than a quarter of au inch iu length. The 
coverings of thv eggs are oxlreiiiely thin, from which I infer 
that the animal brings forth its young alivs. Tbb is tlie 
caw with S. dtkajfi, and probably with th» other species of 
the genna. 

The «peciraen here described will be deposited in the Na- 
tional Museum at Washington. O. P. Hav. 

Irrtnctoti. lod., April a 



Tne UIGHER EDUCATION OP THE DEAF. 

Tbe following letter was recently addressed to President 
R. M. Oallaudet of the National College at Washington, by 
Mr. A. L. E. Crouler, prinri|>al of the Pennsylvania Institu- 
tion for the Deaf and Dumb: 
pRSiimBKT £. H. Ualuludrt. PH.D., LL.D. 

.V|f Dear Sir : Since my return from the meeting of the Board 
(>r tKe American Association to Promote the Teaching of .Speech 
to the Deaf, held in your eily in Janaary, my thoughts have fre- 
quently recurred to a matler uf much interest to the association, 
and, to my mind, of vital importance to your college worlc, namely. 
Ibf JatnxIuctiMi of oral rosthods in the inatroctioD of a portion, at 
least, of tbe young men and women wbo come to you for a higher 
education than the primary schools of the coualrj are able to 
afford them. 

And, io venturing to address you formally upon the subject. I 
heg you to believe iltat I am not impelled liy any spirit of captkraa 
orltloism, nor by any deeire to intermeddle with the ulTaioi of your 
excellent and well conducted school, hut simply and solely tu sug- 
geftt for your consideratloa a nep which I sincerely Wlieve will. 
if put into effect, greatly promote and exteed the usefulness uf 
the coUrgp whose alTairs yon have so long and 90 attlv direcied. 

As yon are aware, Mr. GrecnU-r^er. at our meeiioK in Waab- 
ington, ItriMKbt up the (jueAiion of oral instructloD (.recitations) 
for oral students at KvdUuU (Ireen, maintaining that. In a »chnol 
(lupporled l>y the national goremmeiit. egual eduoatlonat advsn- 

' mm U>* t^Ueut World. 
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tsgf^ arx) pririle^ra bIhiuIJ be sctMirded tu the orally tauglil deaf 
and 10 lIk manually taiiglit (leaf, (mrsuln^ oral ini-tb«HlH in the 
educntioD of tlic rormcr, manuil methods nilli the Inlier. In 
bringing itp LI>p subject, Sir. Gnx-nbergrr didcliimed any un- 
friemlty fwHn^' towards the college, and I wish to do him tUe 
ja»tic« to state Ibat be had no desire to fmbdrmss you In your 
noble work, hut, moved hy a fetus of jmlice, he felt itaat the tfinc 
hait conitt wb^n tittf Hn»octiitlon fitiould \akf a stand in favor of the 
highor oral (■<lu<»LU>ii of tlw iirally tHttf<;lit deaf of the coontiy, in 
thtf (.-ollegf at Kemtnll (Inwn if pgutiltk-, if imixiKaihle, tlienoutfttde 
in a separatt' ^K'huul. Now, n-hil« the qui-nUon was di«)Kj»ed of, 
fcr <he time lieing at leaet, In a way that eshibitwl tbt- kindlimL 
feeling lonard you and yonr college work. I feci that Mionor or 
Inter it will have to be nirt and dIepoecKl of to tbe advaiitage of 
tbf cf'tlf^c or to ICn dliutdinntace, suenKtbpnini; it if an oral de- 
partnH.-u( Ih* added, wo-ikvning it iT. rchi^'l in wliat tlicy bolicve 
to be jiDl demands, tlie frii-ndtf of liigbcr oral itiittructton for the 
dpnf pslflbliab napparale ralle;;e for their bigbi-r education. Tbu 
oral inHtroflion of the deaf, whethn- niiu-ly or unniwly, ts un- 
que^^ttofinbly oommnndtng tnrreased public aitpntioo and [Mibiic 
Aympathy, and cli« college that siwhs to provide the highest and 
bint edui-ntional raolhtif^ for Lbt- deaf >i4 a class should stand 
ready to nuMl every rmsonaUe ilfmand. The iiumlwir of orally 
taught deuf iHconstanlly increasiug. they are s«eking higher in> 
atniclion Ihaii the primary itchojla afford, where bhall they ob- 
tain it? 

Th*y b^ilalv, and o!ij*»:t, and r*fu«e when dirw-l*^ |o Kendall 
Qrera. not becauae it » not n gutx) ecliool, nor Iwcause tta pro- 
fnsors are not oamp»-ient nitm iMJt I>ecaus4> of a well-founded fear 
that that which tliey have ^pent much time and lutmr in gainiuif. 
namely, their xpet-ch and th<-ir ability to read apt^ech. may be very 
efriouBly impoiml, Shall iht« cla^e of d»f-mutrfi come to Ken- 
dall (ircen to proHt by in^rrucilon at tbe hands of fta abtc and cx- 
perienee<l profeiiior*. greatly slienglhenin^j* the power and induence 
of Ibe college, or shall they l* driven to aniflher pchool? 

To m«. intert^fed a" I am in the eurtVM of tl«« only college for 
the deaf in the ivorld, this 19 a most important i|untion. and I 
believe it will receive the carvfu) consiileraliontbHt its importance 
demandfi at your hand?. The formallon uf nn oral department 
witb thv ineaos you have at your command should not pieaent 
any »ertou» difBcuUies, oor prove «erlnu»ly harrassing Uiyour uell- 
ordiTCd collegi.- work. Por oiatrrial you would bare tbe best 
from every school iu iIh- laud, and for auppori you would have the 
uympathyand active influence of every friend of the deaf through- 
out the n-ortd. A. L. E. (Pouter. 

Marcb 5. "' _ 

NOTES AND NEWS. 

Ttie faculty of Cornell Univentty haB buen invited to »CDd 
n'pieBeQlativ«s to take part in the Tercentenary Festival of tbe 
University of Dublin, next Gummer, and baa accepted. Professor 
CoT«oo Koinic aa ita representative. Dr. Thuralon bat reoeived a 
peisonal invitation from tbe Uni>«ii>ity of Dublin fur the mine 
ooeaaion, and iaexpe<-led. if he xliiMild !>*■ able to go. to rt-main 
in Dublin an the Ra««t o( Dr. Lucius O. Quloon of Fitzwilliam 

ruw-e. 

— Tbe second number of l«93 of the Bullelin of tlie Ohio Ex- 
periment Stattoo auuimarlzes the ex|>erienci: of the station In the 
culture of mnngolda and iugur (•eels. Mangolds have been grown 
on the station farm for ten or twelve yinrs past, to serve as food 
for the dairy cows; twelve to fifteen toa9 per ncro toeing an ordi- 
nary yield. The beeta are eaten with k'*«* reli«b by Ihe oown, 
tlvy cau-^ an increflaed Bnve of milk, aix) the milk is thmight to 
ha of a belter iinality. Tbe tntlk from this dairy i« aold direct to 
CODsumen, snd tbeM- biive claimril that they coutd tell wbi-n beet 
feeding; l>pgnn m the fall hy tbe improved flavor of the milk. In 
IftVl a number of varietieci of ^rngar be>>l« were grown alongside 
the mangrdds; it was found that ihe lugar beets were considerably 
lew productive than the mangold;, yielding but aeren to nine tons 
per acre, against twelve to twenty tons for the mangolds. Tbe 
snpnr Vieets, bower*?!, slmwed on analysh abuul #ix per cent of 
buuacaiiiute tbe niangnlds «bowi.>d but three per cent. The labor- 
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cost of producing an acre uf beels is iVuin thirty to forty dollai^, 
aa grown at Iheatalion, where tliev arc planted in rowa sofQcieiUIr 
wide to aiimil of bnme culture. By planting to rows only half a* 
far a[i4irt tbe crop mi^ht largely bo ioerrased, bat the cost of 
cullivutioD would also be incresKd. In a bulletin Ittoed a year 
ago by the Cberafcal DiriMoo of the United 8latea Department of 
AgricnlCure. a table is given showing that the average eoct of 
manufacture in Il3 (German beet sugar factories in 1889-M was 
nearly fX per ton of beela. tf it were poiuible to taise an average 
crop i>r fifteen ton4 |>rr acrv of «agnr btwls in Ohio at a co«t of (30 
per acre, or f3 per (on, nr to toaoufadore tliem at a c^sl of $S 
per ton. the total co^t for production and manufacture would bo 
$75 per acre. Such a crop would jield 1,900 pounds of &URar. at 
the rate »bown by tbe statiuu aiialjait, worth #73 at four et-nts 
I>er pound, thus leaving no margin wbaicvor loeiiluT producvr or 
manufacturer lo cover the Iwhch from bad seiu^ns un the farm 
or iti the factory. It in tme the present bounty would afford lbt? 
margin; hot the liounty ends with \?^^. unlesa renewed, and ita 
foiiircisvery nnccrtain. Sogar heet.* grown In tbe dry climate 
and on tbe ttcb mils of Nebraaka srnl Iowa show nn average of 
about thirteen p^r cent sugar, or more than twiee that fimitd at 
tbe Ohio station, thus following tbe welt-known Uw tbbt Ibe sugar 
beet reacfae* tis highest development in northern Ulitudea. Bi-vIa 
grown in uorthcrii Ohio would probably aliow a higher (ler cent 
of vugnr tbiin hnn been found at the •lalioii. but it i* extremely 
doubtful if llie culttire and manufacture of sugar burets c^nW 
made proHtable in any part of Ohio in coropetit'tou with the more 
favored regions of the North-Wfut and of California, and the Kx- 
fiertroenl station would sdvltte Ohio farmers to l« very cnuiinns 
about entering upon any large undertaking In sugar beet rulture. 
There are prot>ably siiota in northern Ohio fthero spring wheat 
could be (;rown, and it is possible cotton might mature in sheltered 
coves in Lawrence County ; but it would hardly be advisable for 
llie furment of eitht-r aection lo enter into competition witb tbe 
Hpring wheiit grOwwm of tbe Nuitb>west or tbe cotton planters of 
the Oulf States- 

— The Oriental History Society of Alteuhurg will celebrate ia 
the autumn of It^flj tbe seveuiy-Hfih uaiiivervury of iiseetablUli- 
ment, and will take attvantage of this oppurluoity to paf Lriliute 
to three of ibe honorary members of tbe Society, by tbe etectiott 
of ai>iiDpIe, worthy monument :n tbe capital city of Altenbiirg. 
They are Christian Ludwig Brebm. hts fwn, Alfred Brehm. and 
Professor Schlcgel. who died at Leyden. The researcbea of these 
three men iu {oology.and particularly In ornithology, are kuown, 
not only among tbi-ir aMOclales, hut throughout the world, and 
deserve tli«t their memory should be honored. A commilt-^, con- 
sisting of Prince MoritKof Saxt-All^-nburg; Professor Dr. Bla-ius, 
Braunschweig; Dir. Professor Flemmiog, Alti-nburg; Majur A. ». 
Uomeyer. Ctreifswald; Uogo Koehler, privy -council lor of com- 
merce, Altenburg; Dr. Keopert. Alteoborg-, I'rofesaor Dr. Liebe, 
privy-councillor, (iem.; Profeeaor Dr. Pilling, Altenburg; t>r. 
Reicbeuow. Berlin ; Dr. RdUte, privy-council lor of aae<licine, Alten- 
burg: Cbuvatier von Ttcbuai ku .SclimidhofTen, Halloini Dr. 
VoreteBcb. Altenburg; and Dr. l^vtrrbuhn, Munich, under the pat- 
ronage of His niRbncH}, Prince .MonUe of SjixivAllcnburg. also an 
honorary member of the society, 9t>licitB contribution.^ from the 
friends of these eminent scientists, for the purpose of aiding in 
the erection of the pri>po«d memorial. It is respectf nlly rerineated 
that contributions bo forwaHed to Hugo Koehler. privy •couiK'illor 
of commerce, in Altenburg. *nd that iiK)u{ries and t6tt«f« be ad- 
dreaaed to Dr. Ko«pert, in Altenburg. 

— Mr. R. H Scutt delivered a lecture iit the Rtiyul tn«litution 
on Marcb Id. nn a subject of niurh iiup(>rlanee to England, viz.: 
" Atlantic Weutber ami ita Connectiim with British Weather." 
Ue pointed out. says .Vafiire, that le^s than a <|uarter of a century 
ago. before synchronoiu cban« were in vogue, it would have been 
impossible to have traced a storm across America and the Allantie 
to BritainN coia-tN; lail thl:* can now In- done with (considerable 
certainty. The broad principles which govern Ihp weather Ay»(em 
of the Atlantic were Jdhown on two diagranm exhibiting ttie mearv 
pressure, and the regions of greate*t disturinince of temperature, 
OD the globe in our winter. Tl>e latter chart showed that, at that 
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■ettBvn, lti9 reUlJveljc wammit diftrict ia neiir Iceland; rikI IIm 
b«rofnvt*r chait elion«d ttiat cicne to the same retnon lfa«> baroiue- 
tet )• lowert. Tl»e rvusoos or throe TelalioQS, which involve tlie 
flra(prJoci[>U-iof luoJrrn weallKrliiiaorlcilgc, n'cr«full;ci)>laitii.'<l. 
The tDoro uurthfin jMirt of the Atlmitii; arva iaU>iV8t« u» Ibv diusI. 
The wbole reiciun fnim W to 70* north i« conttantly vEeited li; 
rydoDic de|>rr8^kNui, aud m order to tbroff some Hglit on the 
oriftni and htolary of tltft« ilepre^ions, ami of ihe gtorma which 
llipy at times lirlne with ibeoi, varinusiuititulicnshave publinbed 
ilaiir nap* of ibe wmther in the Atlantic. The moHt complete at 
tbcK maps were poblubod by llie Hetoorologicnl Office for ihir* 
leen month*, oommcocing with August. lHH'i. The last twelre 
of the«« moDths have be«D car«fullj- exaniined, aod (how no leas 
Ltiaii 'J(14 depieMioDs in vaiiou& parts of the ocean. Of these, out 
of S2 whii'l) oriKirtateii aouth of 40" noiih, onl; 16 had 8iiffii:)eiit 
energv in ihvm locro** the merMJan uf Ort^iiwich, while out of 
22 which tiriginvtrd furtlKr *jiitti only Ilcrofife<I tlw Atlnntir, 
aud thew* wvn* not all f«lt a-t actuni «torm« in England. The 
InTMCtifvl outcome vf obcainiOK telegrams frooi Amciica baa not 
been wi;)ftfac|ory. but this failure has probably been mainly due 
lo the fact that tbe rcpurtii "have been neither numerous nor full 
enoimh." TbU accural ly repii^senta tb<> caj«altht> pn»cut tluH*: 
but wo bopi- it ii aoL ivo much lo expoct lhat> with our prtiwQt 
know ledse of the iwthit taken by depre»ion« with regard lo areas 
of high [jrewure, some fortlier iidvanco may shortly he made in 
firedictinf; ^Ic-rma by means of more nnmerona and fuller le'c- 
grapliic rcpoitii l>oih from niitwnrtl and homeward t:onnd ship:!. 

— At the Briliah lottitulion of Electrical Gngineere recently an 
tatereftinR (wper, illustrated by experiments, wat read by Profowor 
D, K. Houheo. F.R.S., on th« value of oil as an instilatnr of viro- 
triHiy. e<ipe«tally for curicota of high potential and fret|uency. 
Piuft^siir Bughee was led lo remgnize ttw merilD and lo siiRgest 
the uae of oil an tariy as lS5t), after the fuilate of the tlrrL Trans* 
atlanitc eable, aocontinft lo Engineering. It then appeared to 
him iltat a Huid Itisulutor Milh self-correcting properties would be 
preferable to a aaUA insulatur. nuch as guttA percba or indta-ruh> 
Iter, >vhirli, wlien otire punctnred by a sptirk. cfintiot cloao the 
wmintl hke oil, awl Ihir* n^ndt-r?) the entire circuit uMew until 
the lanlt i« temoTMl. Profe»tK>r ITtigficH made many evperimenla 
OD various oiln at that i ime, and emlxMlied bia TwmltJt in a Brilwh 
IMtec't. dated Jan. II, 1839, for --ao improved mode of iDsulating 
ricsl conducting wireif." The oil be bad found moet »erricea- 
I wa» renin oil, which ha« an extraordinarily bitth mistauce aitd 
'^•umewiint viiwid. tic proposed to couuttn it in tubv!) of irutta- 
peccba or inciaM hrougb which the conductors, coauxl i-ithor ^\-itb 
a thin layer of gutia-]>i-rclia or merely covered with flbntuK mate- 
rial, would run. The inventor triiil for two yeotK to pet Eni^lieh 
eleclticinna In adopt bis metbofl. but in >Tiin; and. having to pro- 
reed to Ihet'oniinent. he was obliged to abandon it. The Inie Mr. 
DaTid Brooks of Philadelphia .=iohse<iuently introduced Kin AmeT" 
ic«, with great succeta and profit lo bim^lf, for innulaling nndcr- 
gmund t«le){rapb win«. Oil is now uacd for inaulcuiOK tnnafor' 
luerg, and it promises to be employed in a great many otliei' wayd. 

— ' At the meeting of the Belgian Academy of Scieucenon March 
0, Profe»wr Spnog announced, as «v learn trom .Va(tijr, that the 
Isle I'Tofefs<>r Sia>3 had left, in an almost completed coodilloo, a 
(oflf! and iiupoilnttt uiemuir describinj; the rerulta of ae^eral fur- 
thrr stoichionietricnl invi?»tlgntliM)^. It U entitled "Silver," and 
«rfll forthniih lieeditol, pr^^umably by Dr. Spring, aik<) publiebed. 
It may he remembered that, after the publication of Professor 
Sbta^ claMiiral memoir upon the preparatioa of absolutely pur*i 
edvn- and the au»aic weight of that metiU, doubia wen* thn,)n-n 
by I'rulemor Dumuson the validity of the work on Ihtt ground 
ttkat tbe silver employed was not free from (Kxluded atmoepberic 
gatei*. Moreover, Professor Dumas e](pre9ee<l doubts as lo the 
tKariiig of the work upon the celebrated hypotheeia of Prout, ac* 
oonJiii^ to ^vbicli (he ftti^mii; »> Ight-i of all tite other vl«meate aro 
BDppoacd to l>emiilti|>k->-rjr thill of byJruppn. For, if vilverpoKegBcd 
Ibe aloutif M i-tght ultributeil to it bv Professor 8lns, the atomic 
weight of oxygen liecame tO.96 and nut the wholu number 16, and 
ooDaequeatly Proiit'H hypotheiiiii in ita original form would be itega- 
Lifvvd. In order to w-t the»e doubts at rest, and lo lease hJa work 



in a perfected coadltb>n. Fnftaor Stns ^i>|an!d a iioanlity 
of •ilier with roch extreni- p nww tfc iiM that be f>unceede'l in 
odtnining it cniirvl)' frv'e from ucvluded gaaev, and from even ll»e 
mtnutesi iiacni of the materi&b of ttm veaerls employed. So per- 
fect is (be purity of tbie silver that even when heai«l to the tem- 
perature of the melting- point of iridium not a iracv of aodinm can 
be detected in the Bpertrum of tbe vapor. nTith this Mllver he 
reiiealed bis former determinations of tfa« mtomic weight of the 
metal, and it Isaatisfaiilory to lenm that the ttnal number obtained 
Is, as ProfcMor 8ta4 himself expected it would be, Identical with 
that formerly obtained. fJence the objection of l^rofMaor Duma* 
cannot longer be e»teri»iDed, and tbe atomic weight of oxygra 
would indeed appear to be 15 M and not 10. for llm innnben i>b- 
laine*) by Profe««or St.t8 agree hi remarkably that an aror of 
four- bund nillliK of a unit would .npimrvntly be out of Die qunttoa. 
In addition to IhiM im|)ortant memoir, Profe^^or Stas lias aLio letC 
the data of a wriea of tweUe vepanite detenu i nations of the 
stoichiometric relation of silver to potnasium chloride, the maierial* 
for which were lt»e pura silver jost deecrlbed, and a spM^imen of 
poussinra chloride, also prepared with a care and pre«rautit>a quUe 
in keeping with ibe rcrt of llie work of the gtvat annlyeltL The 
mulltf of ihei^e determinations are deacribed by Profesaot Bprtag 
as agreeing in a most wonderfnl manner, and wid allord another 
valuable haee to which tbe atomic weigbta of many otiter clementa 
may be referred. U^-sldea these two memcir?, a third ih nu-ntloned 
by Professor Spring, relating to Ihe F[ie<-trao(Boveritl metA>A which 
fSroft'Saor Stas obtained in tbe piirei-t slatf in ubicli tbesi- 
metal* hs ve ever probably IwenM^ii. The whole of ibexememoin, 
ODDsinling of about tifleen hundrel psgvn of luaniiscripl, tt is m- 
leaded lo pablitdi forthwith in three aei«nte tPeatiaes, 

— Although prepvalioDi of lelliK-e liave froai rttj varly ttmea 
had a repulati<m in medicine for their Ki|>orific propertipf<, tlie 
narcotic rnn»<titnent of tlw plant baa nevpr lieen aeceriained with 
any certainty. Various neutntl, fatty, and naxy liodies wiau-ued 
from the mliky sap of diffrrcnt ^jiecies of I^avtura tvave Im-c n tnytt 
time to time described aa compounds of medicinal value, but on 
the other liond it has been denied thai tlieflried milk 6ap, tectN- 
carium, m «pile of iU narcotic <idoT. )Kt!Bes««« any aoJalive ocJioo. 
and in fact this preparation i** uo Imixer offlrinat m EngUod or 
Ihe Ifnited States It is therefor* inlerewi ing tu learn in a coin- 
municalion from the Repestcb LaWratory of the Pbarmiiceutieal 
Society, read recently before the Clinical Society, tbat Mr. T. 9.' 
Ujmond has ea>labli»bvd beyond doubt the preweiioe of hyoacja- 
mioe, ibe principal alkaloid of belladonna and benlwne, not oolr 
in Ihe cabbage and Cos vorietioe of the rommon lettuce, L. aatKa, 
bm also in the wild lettuce, L. virusu. The amount in the yoamt 
plants is Certainly very minnte, but in the orticinal greim extract. 
which, according to il>e direction!^ of ibe " British PtiBrius<'0|'<eia." 
is to i« prcparetl from tbe flowering herb of L. rirosa. the mydri- 
atic alkalolil occurs to Ihe extent of 0.02 percent. 

— In a communication to the Patia Academic d<-s Science, It, 
U) Cliatelier slates that by meaa* of his pyromeler he hai di»oov> 
ervd IttHl llie leuijieralureit wliicb ('Vcur in melting ste*>l and iti 
other iDdut>trial oprrations have lien-n oveiei^iiimled. These exag- 
gerations, we leam fruro Enginifering, the iitithor atiribule* to 
several causes. When edimales of teu>)'<''^'<"v db>nf;ri'v then m 
a natural tendency to adopt Ibe btgl»eH(, licniuse there is an iu> 
•tlnclive dexire lo esiabllBh some s>>rt of proporl l<jn»llt y l<etween 
the lt|£bt emillcd from R heated body, the amount of fuel requ'r^d. 
and the temperature. But tbe fact ih that tMlh tbe amount of 
light emitted from a body, and the iitiantity of fu«-l required ii> 
heal it, increase amcb more rapidly than tbe tc inpernture. Uore< 
over, ihe cakw-iiiH-lric method ha« been ittat moat frequent v 
adopted tor determining high temperalores. In this Iheawomi*- 
tion is made that the speciHc iient ft tbf irou roda or baU« UM-d I* 
constant, which is inaccurati?. In tbe r««e of the llame of th* 
Beaaeuier converter Mr. Langley has fixed tlie temjH'ralure of the 
fsauiug Same at '■.OWl** C, because platinum appears to niiH 
rapidly in it. )Ir. Cliateher baa, however, found that pbitinuni 
does nut fuse in the flame, hul only appeani lo do ao t<ecaai« iC 
alloTs it*elf with drope of molit-u rteel car»i*'d over by il»e 
blasi. 
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snacnrmoas.— t*uu<l Hulv* aad OaowU -ilN % y^tt, 

Gre*t Britain ksd Biuopo <.N»jekr. 

ConimiulMllQaa*!!! bfl w«i«(im«d from sny qoMivr. Abstracuof wUmilfliii 
pftp^ra M« MlUiUiM. «a4 om bandrcd eopu* ot tbe Imuo tonikintnii auob wtu 
bn mAllMl tbi> Buthoc 00 itqn6M In adnaoe. Ba)eetMl lauiuNripU will b • 
raturovd bi Uif Muthiin itnlr ah^a lb* roquIalUr unoaiit ot paatage »ocom- 
pinWa Mui nuutuwiript. WkMtcvor la tnlvudvd tor nuprlUMi niuat be autlwiill- 
0»ta4 hf liw naaifl wid addnuM at ttw srttm: nm ngpiiMTUy tor pubUoMtJoB, 
bin »■ « icuknstr of load tUttt. Wo du nut boM ouN^vM rMpotudble far 
■ujTTia w or opiAtoaa •tpraiMd la cb» oomanutUftttoa* of oar flormpoadsut. 

AUmtUua la callftd W the >*Wuu " mIkrui. It 1« iiir«Iu«bla l« UmW Vlut 
tiMt It Id •olloltlns liiriirni»Unn or mnkioc nnw immiIlIooii, Ttii nKDiti nod 
mUivbi ot tppUtman nhouUI b« itirDti In full, bu Ihkt aiuvf n rill jtu dintcl lu 
thMn. Tbe " KxcbaAM " oahina la IUmwIh aip«n. 

Pof AdT«nUJfic Bate* WI7 1« Bbkhv F. Tatlob, 47 Lkfar«tte Ptooe, M«ir 
FMh. 



OUaB&NT NOTES ON ANTHROPOLOGY. —III. 

[Kdlted fry D. O. Briitton, M.D.. LL.D.] 
Aq IntenMlionrnt Anthropometric Scheme. 

Dr. H. CoLi,iu:tON ot iLe Frciioli Ariuj ia well ktiotrn as 
one of the most acliTP Miictents of anthmpolo^y in Fraiic^c. 
His rCMarcbes 00 tlie lrit>G« of North Africa are classical. 
Hn has ju^t issued a " Proj^tl 'I'RntentA Internationale pour 
iLrrOtor un Proj^rainmc ootumuu <i>r Roc-herclKhi ADlhrupolt>g- 
■quea," which »hou1J ntlract the "■Mriu-*t attiMiLioD and co-op- 
eration of followpm of this acieiicc ihe world tiver. 

Without euteriuii into lb« other detntU of hiaplaa. those 
relfttiDg to the nctnal mea.inr^menl« riefltrpd miy be her« 
stated. Id all cuse^ tlii*rc »hoiilU be uoto<l the height, tbe 
color of the eyes, as either light, dark, or inlermeiliary: color 
of the hair, as either red, blond, iu termed iate, browo, or 
black: line of the nose, aaeitber convex, straij^ht, or concave. 
In addition to tbeae. on forty Bubjeets, the tn-o factors of the 
nttsat indcjt should be carefully noted; finally, on twenty 
of these the folIowin:^head nieastirenieuts: Qiaximuni anlero- 
posterior diameter, niaxiiuum lr«iiSTerse diameter, maxiniutn 
bizytfotnatic diameter, total height of head. 

01 course, the value of such statiAlio for compariBrin will 
d^ioad a good deal on the operative methods employed. Dr. 
OollignOn explains iheae with great care; aud I would tirgv 
all who would like to nid in this admirable project forjinler- 
natioual scieutiQc work to addre«s kim for particulars, as fol- 
lows, Dr. Colligiioo, 4S Rue de la Paix, Cherbouri; (maucbe), 
Fraace. 

Bmbrroaic Canses of Varixdons In Vertebrates. 

The fundamental queation in anthropology is that of the 
cauKCH which have led tu the ditTerences in the races of men. 
Ktlherto niOAt writers have been content with surface gen- 
eraliEatioDs about " environment " and "heredity," The dis- 
ciples of Spencer have runjc tlie changeK on Lhefte with little 
poflitive prollt. We have no knowledge what heredity really 
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■a, and "environment" has borne more than ite share of 
oauaality. 

A peal step in adrauce has been taken by Dr. Dareste, in 
bia work on "Teratoffeny." or the artificial production of 
monsters. He shows ooaclasively that monsters or mon- 
Btrosilieis are not the result of pathological changeit in the 
embryo, as has hitherto been auppowd, but are moditicatioas 
of tbe proceases of organic evolution, precisely analogous to 
Ihuse which briug about the ditferences wbioh distinguish 
individualH and raee^ in mankind. This can be proved ex- 
perimentally til ovipar[>ua animals, the domestic fowl, for 
instance. By developing the chick in an artificial incubator 
and subjecting tbe egg to untuual conditions, such as ahak- 
iug it from lime to time, varnisbiog it, exposing it to rapid 
changes of tempemtiire, etc.. we cau produce monstrocities 
HI all poiuls analogous to those iu man. 

Tbe changes take place in the earliest epochs of embryonic 
life aud are in two directions: 1, arrest of development i 3, ^ 
uaion of homologous parts. The former aasures the perma- .fl 
neuce of an embryonic condition, the latter produces tbe 
phenomenon of double monatera. By tracing the conditions 
which yield these exaggerations, we may dUttinctly perceive 
the causes of many of the |jhysical iieculianties of man. 



AppHcation of Psychological Research to Aathropology. 

Kxperimental p^ycholugy i»« comjiaraiively new realm of 
research, and we may confidenlly expect from it most valua- 
ble aid in defining the ditferences bxtwt^en the raoM of men. 
Its main object may be said to be the mea.<niremeot of the 
relative rapidity, intensity, and persistence of mental actioaa. 
Tlii^ means that it endeavore to discover material gaagea 
and mathematical formulas for the sensory, motor, and in- 
lellfN^tunl prooesae-i). Think what this involves ! Nothing' 
Itu& than that wc shall be able to measure the ueutal abilities 
of H man ao we do his height and girth ' 

Though this goal is probably theoretical, as the individual 
genf-rdlly eludes averages, these are true for the roasa, and 
we m»y be sure that a series of obserrations on. say twenty, 
pure adult types of the several races would yield results 
markedly different i\nd highly significant. The points to be 
examined are such as these: tbe rate of muscular movemeat, 
rapidity of nervous impulse, trdnsmission of motor and sen- 
sory stimuli, race dilTereoces iu rcactiontimea. sensation* 
areas, dilferenceji in estimating weightn, judumenl of the pas- 
«aife of timu. scu^iibility lo patu, the rate of forgetting, etc. 
Willi the exct^tieut psychological laboratories now in opera- 
tion at several of our leading uni rensities, these comparalire 
obiervatiiiii^ could readily be mide, and Ibey certainly promise 
most important results. 

Cflrio;iB Teatimoay to the Value, of the Nasal Index. 

In 1831 the British Qovernment Itegan an ethnographic 
and Anlhroi>ometric iiK^uiry into the native racea of India. 
Th» results, which are now nearly ready for publication, will 
UIl four bulky volumes, aud will contain a masa of most 
valuable material for the study of these interesting peoples. 
A glimpse of Nome of them is prenented in an article in the 
l4»l volume of l\\i^ Journal of th« Anthropological InstUute, 
by Mr. H, H. Risley of tlie Bengal Civil Service. One of 
the most noteworthy is the conclusion thai there are really no 
physical differences between the Kola and the Dravidiao 
Iribeet, iu spite of the radical diversity of their languages. 
Neither of them discloses any Mongoloid atflaities, though a 
number of tribes in uortheru aud easteru Bengal are clearly 
akin to (hat great Asian race. 
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But the roost curious sUlinlico are thote r«latiug to Uie 
niual iodicM of tbft tribes examined. They corroborate the 
high value nf this physical etemeot 10 racial anatumy . The 
Da<«l indents found in India io two widely dislincl typw; 
the one platyrhioe to a degree closely approaching the negro 
{tit^yS), the other leptorhiue about ia the Ratue proportion an 
ID western Europe (67-72). These indices bear a consunt 
retatiou to the order o( social precedence, to the diflliuclioiu 
of CAste, and to the organization of the family. " It may 
be laid down as a working hypothesis, if not as an absolute 
law, that the social petition of at caste rariex invenely as it« 
nasal index." Everywhere the narrow-noeed Brahmin in 
at U»a top, Ibe bro*d-oo*ed Pariah at the boLtom. Wher«r«r 
there is a high index. — above 80, — we find a low social po- 
sition and tbe tolemic sub-diviston of the tribe; wherever the 
index is low. — belofr 7i, — we are cqutlly sure to meet high 
-rank and an eponymous family system. 

iDeJdcnlally it may be addej that these investigations bear 
■eul tbe ancient Indian traditions that tbe Aryan nations of 
India entered the peninsula from tbe north-wesl, and de- 
stroyed or subjugated the ancealors of the dark, flat-nosed 
^ Kols. the "snub nosed blacks," often referred tx> in the 
aucieiil Vedic war-soags. 

OSTKOLOGICAL NOTES. 

Is previous |)apers {Science. Vol. xvi., p.332, Vol. xvii., p. 
117. Vol, xviii., p. 5H) wt* have assuoi^d that the modincatiouH 
prewnted by the jugal nrch in the Mimmalia are due to tbe 
various iriflu^nc** dwrived from use or disuse, correlated 
neceiwarily with the habittt and environment of the animal. 
In DQ order is the specalizalioo of the arch, under the iuBu* 
encea of natural selection, more clearly exhibited than in the 
lueectivons. 

Adopting IhA clAHsiRcatiou of the highest aulhoriUes, and 
notably that of Dr. Dobson, this order may be divided into 
tWosulMHrders, Sral, Dermoptera, embracing only one species 
— Gateopithecus volaus — and. second, Insectivora Vera. 
Whirli comprehends all the remaininj; families. This second 
Bub-order may be divided in (urn into two groups. To the 
first. — including tbe families Tupaidoe, Uacroscelidue, 
Grinaceidcc, Talpidca, and Soricidce, ^ tbe true molars have 
W-shaped crowns. In the 8eM>nd group, includtug the 
Couletidoc, tiolenodontidce, Potamogalidce, and Chrysochlo- 
xidte, these some teeth have V-»hapvd crowns. 

Accepting tbe above ctassiflcatiou. the Inaeclivora. so far 
1M rouoerua the jugal arch, may be brought into three 
frmnp*. 

1. Those in which the arch is complete and well developed, 
ooniprisinK the Tupaidte, HacrosceHtlce, Rhynohocyouidoe, 
Gateopitbecidne. 

2. Those in which the arch is complete but more or lew 
feebly devclo|>Hl, comprising the Erinoceidce, Talpidoe, 
Chryjwchloridce. 

3. Those in which the arch is partially or wholly deHcient, 
comprising Iho Centetidce, PotamogAlidce, Solenodontidoe, 
Soricidop, 

The Tupaia (Squirrel-siii-ew) may be taken as a typical 
form of the Qrst group. The jugal arch is well developed, 
a post'Orbital process from the frontal meeting a correepond- 
ing one from the malar, thut forming a complete bony or- 
bital ring. Tbe malar baa a large longitudinal oval vacuity. 
which, although unique in this case, when taken with simi- 
lar Taouititfi in ihc palate of this genus, as also in some of 
ibe other lueectivora, points unmistakably to tbe Marsupilia. 



Tbe hortzunlal curvature of the arch Is sufficient to oounier* 
act any inherent weaknesa due to tbe vertical curvature 
with its convexity downwards. The temporal fniaa Is 
moderately extended, while the corououl surface of the 
mandible preecuts & large backwat^ proje«iing surface risinir 
high above the transversely produced condyle. 

In the second group, where the arch although complr-tp c* 
for the uioet pari weak, the cranium presents marked modi- 
Bcationa. In Erinaceus and Oymnura the arcb ia forOMil 
mostly by the processes of tbe Squamosal and maxilla which 
join, while the molar is very small and occupies in a splint- 
like form the outer and under sides of the centre of the arob. 
There are do traces of any post-orbital proeeases. The tem- 
poral foMa is deep and extended, while aMitional surface is 
afforded for the temporal muscle by tbe prominetire of tbe 
sagittal and occipital orMts. Tbe ascending ramus of tbe 
maudihle with its broad concave coronoid surface and the 
developuteut of the pteryijrtMd fossa: denote increased mastica- 
tory powers, in spite of the apparent weakness of tbe but- 
tress. 

In the Talpidoe, certainly in all of the frtily foasorial of 
tbe family, tbe jugal arcb is slender and exhibits no dioUuct 
malar bone, no occipital or sagiiul crestn, and no poatror- 
bital procwMS. Tbe mandible is long and tbe vertical por- 
tion pre«t«nltng a moderately extended coronoid surface with 
a small transverse condyle. Tbe infra-orbital foramen is of 
great site, being a very slender osseous arch which serves 
for tbe transmission of the large infra-orbital branch of tbe 
trifacial, which affords the niveasury supply of sensory 
nerves to the miizcle. 

In the Cbrysochloridce (Ghildea moles), which in the gen- 
eral shape of tbe skull preeenl tnoditicattons different from 
all other lusectivora. the jugal arch is in some species so ex- 
panded vertically, that, as Dr. Dobson remarks, " tbmr up- 
per margins rise above the level of the cranium giving addi- 
tional origin to tbe large lem|joml muscles." There i^ no 
post-orbital process given otf either by the frontal or xygo* 
miitic arch. As regards the mandible, tbe coronoid pcodcsa 
IS little elevated and io some species i* nearly level with Ibe 
transversely extended condyle. 

[q tbe third group Ibe nrch i» incomplete, and in one in- 
stance, at least, may be described as entirely absent. In tbe 
CVutetidw. the skull is Ion? and narrow, and marked by 
largely developed nccipilat and sagittal crests which serve as 
attachments for the muscles of temporal origin. The sygo- 
matic proceiises of the maxilla and squamosal are very short 
and rudimentary, while the malar is entirely ahsent. The 
temporal foeaa? are very larfte. and tbe skull retains nearly 
the same width nt tboir anterior and posterior regions. There 
is not a trace of a posl-orhilal process. The infra-ot^iHal 
foramen is circular, and capacious. There are uo plerygoh) 
fossw. Tlie coronoid process of tb« mandible is largely de- 
deloped, its inner surface being concave, and il^ outnr sur- 
face llulleued. The condyle is small and circular, while the 
glenoid surface is transversely concave. 

The other familius of this group with )hu exception of the 
Soricidce aftree with tbe Centetidce in the modiRcations of 
the skull that have been describe*!. In the Snrioidce the 
cranium is broadest just behind tbe glenoid surfaces. Tbsre 
is no jugal arch and no trace of a post-orbital process. Fre- 
queully there is present a strouftly marked lambdotdal rid^e 
as welt as a sagittal crest. There is 00 pterygoid fossa, but 
very large vacuities exist on each side of tbe basis cranii. 

The mandible resembles that of tbeTalpidct, although tbe 
horizontal ramus is shorter, whtle tbe ascending one "pn- 
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MutB H very lanro and tun^ularly deep excavation u(Km its 

inlenial surfflt* quite clmracteristic of Ihe genu*.'' Tlie 
articular Burface of tlie comJyle Itxiks backwarfls irtstead of 
upwards. The uiiffle of the, jaw- \* eioagnletl and Ihiii. 

Tltij infra-orbital is lor^e and Iwimdect poHleriorly by on 
o»ieou8 bur. 

Il will thus be seen that, in ihoso families of higher forms 
which compose the flrst group, the jugnl arch iiresents a 
typical formation. 

la the ««cond tcroup, tbe vlifibL modilicntionH indicative of 
neakness. to whatever cuuaf: they may be assigned, arc amply 
recom)>ensed by tbe prcsenco of cranial eresls for iocrvaaed 
muacular insertion. 

More or leas disuse, as the resak of tbe loss of masticatory 
povrer. which is not needed, haft no modified lh« arch in the 
laKt group that it hai; become much n^lucod, and in somo 
raHKS hoH entirely iliH«p|i«ared. D, I>, SlaDE. 

Cuubrklfo. April. itHL 



ATTEMPTED EXTERMINATION OF THE POCKET 
GOPHKR, GEOMYrt BUKSARIUfl. 

TtliE ntvage* of the ))<)cket tfophfr eji Ivndetl very genvraliy 
throujfhoul the State of Iowa, but came under my own per- 
sonal notice in the rivh aod fertile farm Uuds of Poweshiek 
County and HurrouiidingM, Tlio annual lo«s they oot'»-sion<'d 
becamu a matter of (>uch fterioun moment to the rarTiicrri of 
tbtA county that on .Inn. 8, 1890, an uuusuully lil>er«l measure 
was votpd by tbo board of supervisors, to Ihe elFect that "a 
bounty of trn cvntx a heed be paid oo gopher scalp« takvn 
in PoffPdhiek County, subject to tbe same laws and condi- 
tions that perlxin to the piiytnenl of bounties on wolf Ecalps, 
and pifckelsmust be produced in each cnse before the claimant 
witl be eutitled to tbe buuuly.*' 

Those concealed little peaLi not only feed on surrounding 
vvgctattou, but. what is wonw on the whole, cboke it out 
by the innuuierable mouiida of eutth heaped up by them 
every when;. 

I liHt<- feen lipids which wero lit«ruily black with gopher 
bills, and, if rooting swine can be said lo upturn a Held, so 
can the gopher. Beiiidea. the loss by accidents to machinery 
and animals occasioned by striking against tbo gopher hills, 
or by sinking ioto their runs or holes, is very considerable. 
So while it is not to be marvelleti at that some concerted 
action should be taken towards the eslerminaliou of such a 
pest, yel the high price paid for the experiment must excite 
some comnient. 

Taking into account the liberal bounty oiTered, tb« univer- 
sal prevalence of gophers in counfle>» numbers, and the fact 
t^at tiieir capture wtis att«'iid«Hl nitli but little labor, and only 
irJHing coisi. it can readily be neen bow trapping by men, ba 
well as tx>ys, was at once treuteudously stimulated. 

Itaolually became a lucrative eroploymeot. at which tbe 
tnipjiers spent their time in whole or in part for priiclically 
the entire year. The trapping l>cgftD as enrly as Febrii,ify, 
and contiiiuetl as lali> in the fall as December; the result of 
it all bfing that (he incrvdibleoumberof 140,000 was trapped 
and paid for in Poweshiek County during eleven months of 
tb« year ending December, IKiiy. The gupher pockets were 
taken instead of their scalps, and the price paid for UU.IjUn 
pockets by oue county amounted to $14,000. As skill cooies 
vrith experience, and as tbo great gopher populace of the 
county was but slightly thtnued out. it was my judgment 
and that of others, that tbe catch of 18111 would considprably 
excH-d lliut of 1890; some cstimatiiig the number that would 
be (rapped as high as 200.000. 



Accordingly the probable price which the county would 
have to lavish on gopher bounties bade fair Lo reach propor- 
ttous that might bankrupt an ordinary county. While thea* 
facts were forcibly borne in on at) taxpayers, yet the farmers 
were willingly taxed, even adding lo the bounty in many 
ctues to encourage trapping on their own lands, and dtoutly 
defended the measure in oppo-tition to thf i:iiir.eii^ of towua 
and villegee who very unwillingly submitted to a taxatioo 
tbal aeeinod to Uiera to diftcrtiuinale between town and coun- 
try rodents, believing that il was quite as fair and reosonnble 
lo apply Ihe lax to the exterminuliou of town rabt as tu tield 
gopberv. 

An attempt U> change tha law failed, owing to the farmers' 
support, but in tha winter of 1891 a resolution was passed 
reducing the bounty to Bve cents and requiring lfa«claimants 
tu pruaent the fore le-gs inste^id of tbe pockets. 

As a direct result of tbe reduced bounty, rather than a re- 
nuK of diminished gophers, the caich for the year ending- 
Decvmber, 189i, was bat 1S,000, and of these uo doubt a part 
vas trapped in 189l>. Trapping began in April and ended in 
December. 

The gopher is a proliBe rodent, and it seemA almost alwurd 
to believe that in u county where they probably number 
millions that their ranks have l>een nolit^ably thinued or 
their ravages diminisbod. Tbe ntosl sanguine supporters of 
the gopher bounty allowed not less tbau Hve years for their 
hoped-for cxterminalinu. 

Taking into account ibcir preeent numbers, their proliflD 
natures, and underground habits, tbe attempt to oust then* 
once for all seems ulniusl a ridiculous undertaking. But 
what renders the preiwnt ermnd particular!; bootless is the 
gopher at large in eurnwnding counties where nu bounty ia 
offered (or their capture. Tbe most persistent concerted 
action on the part of all the counties, while il might check 
tbe peeliferous gopher, could scarcely expect to destroy itr 
much less can an isolated county like Poweshiek, in the very 
heart of a gopher p&radtBe. expect to reach Ibat uuatlainobia 
end. 

Among the interesting nuts lo crack ulfered the bounty 
supiwrtent are a few considerations like the following. 

As the gophers are thinned out in Poweshiek lo Ibe point 
where trapping is le«s profitable than in adjoining eojutiea, 
the clastic consciences which snme trappers are said Id bar* 
will suffer them (o trap oulbtde and sell to the more liberal 
county, in spite of tbe binding oatb which they mu&t uke. 

But another absurd temptalioD was placed in tbe way iiT 
the faltering trapper. He eould, in Iowa County, present 
to tbe county auditor Ibe fore-legs of the gopher he hod 
trapped, and draw bin bounty where fore-legs were equiva- 
lents of acalps. and by crossing tb» line he could present the 
pockels of the self*saiiie abuseil gopher and draw from Ibe 
Poweshiek trmiuiry an additional bounty on their pockets, 
thus making ibv poor gopber do hini double duly. It is a 
known fact tbnl all have not be«n slow in rising to their 
opportunities and drawing double boaitty on tbe unfortunate 
victims of tbe trap. 

In trapping gophers, it is the ounimon practice to dig down 
and bury ordinary steel traps in their runs and to visit these 
at stated intervals. The u«ps are not baled. 

Among the gophers caught albinus are lUft with occasion^ 
ally. During tbe fall of ItiW) there were brought, to rm> sev- 
eral gophers with while pelage — a dirly white — lookinir 
like a winter mat. 

If albiuue, their eyes were not pink, which suggealed the 
possibility of an overlooked variety. From Mr. F. W. Pbrter. 
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th« autlilor of Powpsliiek County, nho baa furnished me 
miny facta flnd (Ig^urpit, I leiini Ihat tn(]i[>fr« xi^ak of a 
while variety, counted by them particularly wary nnd hnnl 
to ralcb. 

Oae (.-au^hl in Orinnell •xas marked with binder ]iar(8 
wljitf and fori* purls browQ, 

Ti) thn^ who have not aeta the pd.-itet gopher, it may be 
w«ll to fiUite l\mt thvy are a Ktnall rod<>ut of about tbe tmme 
cohir aH, and perhaps a shade larffcr than, the domesljc rat. 

Tbey have do external ears, have ^tnall bead like eyes, a 
short Lnil, and powerful fore-lfgft. armed with Atroiie clatra 
for di^aioK: and. wbnt is very characteristic, Ihey have lar^ 
extentible clii?«k pouchea or pockets. The prMience of the 
gopher 18 made kuown to you by its mounds of oarlb, about 
Che sis* of larffe ant-bilU. ratbt^r than by its own preaente, 
for it ia rarely indeed that they are seen. 

Ervin H. Bariwir. 
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WIND-STORMS AND TREES, 
rery -aeTcre wind-storma bawe recently swept 



over Iowa wbiob injure«l tree's of all kiuda. but eapeci- 
ally some of the couirera. i have no record of the 
velocity of Iho wind in tbe storm of several wt-eha ag;0. 
It was le^ severe, however, Ihau ihe one of last Friday. 
Aceordini; to tbe weather office observations as repoHeil 
io the I'^ca Utale Heffieter of Aptil 2. the maximum speed 
waa aixly four miles an hour at 2 p.u. in Dea Moines, Iowa. 
Tfa«9ale stalled at daybreak. " By 11 the wind had reached 
an average velocity of fifty miles an hour, and it was ap- 
proBcbiuK the dan^er-poinl. It kept gradually increasing 
until t r.U., when the wind-xaune at tb« lop of the Federal 
building swung around to ao avraf^ velocity of aixty-four, 
with »uddva flaws above tbe lUO-point^' The weather ob- 
fver. Mr. tV^-hafrer, states that at the penod of its greateat 
locity the amouvit of prepare thrown ttflainst bousea. glase, 
etc. was fifty pounds per square foot. The wind on Friday 
came from the eouth-west, and later shifted to the west. 
The severe wiod-atorm of several weeks ago came from the 
north. As usual in stomiH uf this kind old and poorer 
brancbea fell readily, and trves sutTered severely >u onse- 
qoenoe of the injury because of the many open wonods. I 
shall Riv« a rt>w illustrations how diHerenl trees were 
affected. On the college grounds, there are cultivated a 
large number of Eura|>eao aa well as native trees. A few 
old trees were blown down, but these were partly decayed 
in Ibe interior. Both gales seem to have been hard on some 
of the conifers. In some cases Ihe ground was strewn with 
gneii leaves and short branches. In point of greatest in- 
jury Norway spruce {Pieea ejw/sa) stands first. The 
branches broken otF varied from una to six years' growth, 
mostly two and three years. It is also noticeable that many 
of Iho branches did not break at tbe bc^inuiii^ of tbe year's 
growth hut in tbe middle. In many cases tbe brandies are 
stripped of their leaves in the direction of tbe wind, — snuDi, 
west, and north sides of tbe tree. The Scotch pine iPinut 
aytvejrtris} is also atfecte<l, but in litis va«> hmnchrs only, 
as a rule, were severed from the plaut-uuThe. branches vary 
from one 10 six years' growth, otxasionftUy more, but mostly 
within tfais limit. The same tendenc^ilo anap off in the 
middle of tbe year's growth may bo obaerved. Few leaves 
wer« blown off. 

Black spruce tPic«a nigral stands next, ^me branches 
Bod leaves were broken oft', thotigh not nearly as many as 
in tbe other spoeiea. 



While spruce {Picea aUta) was also alfecled. but It Mecns 
able to «tand the severity of tbe wind uiuoh better Ihao lb* 
Norway spruce and Scotch pine, ft is followed closely by 
the Hemlock (Abies Cctnade)i«i'a),— injury mostly cooflnod 
to the leaves. There U only a single tree nn the ground, 
which (trows in a somewhat les!> ex^Med place than the white 
and Norway spruce, so that it mi»y not be a fair test. 

Red, or Norway pine {Phius rMinoaa\ Ronn* branches 
blown off and but few leaves, White pioe [Piiutt &lrobu»), 
few leavpB, a number of hranrhefi. 

Bslvam Fir (.A6i>s balaamea) has suffered less than any 
of tbe above, a few branches were blown olf. 

Austrian pinetPfntra Austnaca) and Dwarf Mountain 
pine (i*. pumilio) have lost few learea and branches Tlie 
red cedar (</«nipenw Virffiniana} should be ela*«ied with it. 
An occaiiiooiil branch of Larir europ^a and U laricium 
may be found. 

On tbe whole, Ibedeciduou* treea have fared bettrr Ihnn 
Ibe evergreens. Home spet-ics of willows iStilix) hive Imt 
many branches, The cotlonwood {PopitluM monilifera) 
and M>ft nmpio (.'torr tuir.eharinum) Imve lost some 
branches. Honey locusl (GifdH»chia triacunlh^n , liack* 
berry (CV/fw oreutpntalis). hard maple (/Icrr tntrhntnm), 
green n%\\ {Frtixhtus piridis), Crataffus punctata have not 
.suffered. L. H. Pamwel, 

lows Aciicullutal C«U«a«. ABM*. 



RUSSIAN gfUNFLOWtR INDUSTRY, 

The sunflower, as a garden plant, has beeu kuown a! 
over Ruuia for many years, but only in certain diitrictshas 
it been cultivat^'d on a larige scale as an induslr}*. The flrst 
cutlivation of sunflower soed for cummercial purposes began, 
says the United t^tates Conwil General, at Hi. Petersburg, in 
IS42. ill Ihe village of Alexeievka. in the district of Berul- 
chtnsk, government uf Vonmezh, by a farmer who was the 
6rst to obtain oil from the seed. This farmer soon found 
many followers, and the village of Alexeievka soon became 
the centre of the now industry. The governmenl of Vor- 
onezb is even now the chief district in European Ku^ia for 
the growing of the sundower. Besides the district of Berut- 
cbinsk, this plant is cultivated on a large scale in the dis- 
tricts of Novokhopersk, Ostrogn^hk, Bobroosk, Valouisk and 
Korntoiaks. From the governraent of Voroneth the culti- 
vation of sunHuwent spread to the adjacent governmeuts of 
Tamboo and Saratov, where there are large fields collivalod 
witb Ibis plant, particularly in tbe latter Eovemmeal. Tbe 
people of the province of the Don and the governments of 
Simbersk and Samara are mure or less enga4ied in this trade, 
in fact in the entire itouth en^t of Russia Ibe sunflower fur- 
nishes a prominent product of tbe farm. Two kinds of sun- 
flower arc grown in Russia — one with small seeds, used 
for the production of oil. and the other with larger (veed», 
consumed by the )ieople in enorniuua quuntilies as da'iilii-s. 
In the diBlricI where the seed is cultivatx^l on a large »c«le. 
Ihe plant has been continually grown on tho same aoil for 
many yean} io succeasion. thus producing a s|>ecia] disease of 
the plant. The sunflower seed is used prineipnlly for ob- 
taining sunflower oil. which, owing to i(>i iiulritious quali- 
ties, purity, and agreeable flavor, has superseded all other 
vegetable oils in many parts of Ihe countr)-. In general, 
the cultivation of the sunflower in Russia is considered to be 
very profitable At lh« average yield of I. -'{30 pounds to the 
acre, and at the avemgo price of -^d, u pound, the farmer re 
ceives au income of about £4 an acre, and this income can 
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b« iacraawd in tboe« distriute where the grrower bimsel/ 
engaged in producing the oil from Uie se«d. The Rubstance 
reniuiiiinj; from the oil iri&nurHolure. or suoflowercukea, bo- 
iQg twed M catUe food, is aUo h rnhtftble product. These 
cakee, however, bsve a ciiinpnrBlirely buihII detuatid iu 
Rusciit, but Are largely exported to foreij$a couutn^s, prioci* 
pally In Germuny and England. The government of 8arB- 
lov, forinHlauce, ejcports about 2,00O,OU0 pauuds of BonBowiir 
cakes to different countries, where a further qtiantity of oil 
ii extracted from them before bein^ used for cattle food. 
The sunflower ttbclls being uiol for b^atin^ purposes, form 
an article of trade in s:everal districts. Tbo seed-cups ar« 
tiot waited, but am ut*ed aft food for itheep. Tlit? ptiasaots in 
Die government of Tambov are increasing the culLivation a( 
ihe sunflower owing lo the following reasons. There is a 
Bifiidily increasing demand at home and abroad for thesevd. 
thus malting the iodustry a proBtabl© one, especially as 
Ruasia Is the chief source of supply. Aa above mentioned. 
tliVKunQower ii cultivated priocipatly for tbe oil. If the 
cuUiration is made with care, and if proper precautions are 
taken id drying, cleaning, and pressing, sunflower oil is equal 
lo (he French table oil in color, flavor, and taste. At first 
suaQower oil did not meet wilb public favor in Bussia. but 
later on, owing to iK ^ood qualities and cbe*poe«s, it took 
the place of the oil of poppy seed ; but Tor a long time hetnp- 
seed oil competed wilb it, owiog to the fact that tbe lower 
clawca, who for many years bad used the bemp-secd oil iu, 
tbe preparatiou of various dishes, aud who had learnt to 
relish it, were not di^potted to give it op. Kow, however, 
public opinion has changed, and sunflower oil is praferied 
by the niaMeit to all other table oils in Russia, The process 
of oil-oiaking is an Tollows. The seed being brought to tbe 
oil mill, is thoroughly cleaned and sorted. They ar« passed 
onder millstones, specially prepared for the purpose, iq order 
to release the seed from the shells. After this the aeed is 
properly dusted and put under a press, and, later on. into a 
mixer, nhere tbe seed Is turned into a compact mass very 
much like paste, which passes into vessels heated by steam. 
From these vessels tbe paste is taken out and wrapped iu a 
thin web. made of camel hair, and put iindc^r a pre&s, by 
which the nil is itquei^red out and conducted by pipos into 
tanlot, Tb« total Dumber of oil mills in HuAvia was, accord- 
ing to the Ifisl account. 104. From this number K5 were ap- 
pliwl solely lo obtaining sunllower oil. In 24 of llieae mills 
flteom is used, and in others only manual power. The 
largwt mill is al Saratov, and it produces 1,500,UOO jiouuds 
of oil auDunlly. There are two kinds of oil obtained from 
ibe sunflower seeds. The better kind is swoet, and more ex- 
pensive, the inferior having a bitter taste. The difference 
in price of theiie two qualities is about one halfpenny a 
pound. The oil remaining from the oil production or the 
waste, and not used as food, is applied exclusively to certain 
industries. The sunflower stalks, gathered from the Selds, 
and dried in piles, have entirely replaced Brewood: in faut, 
theee stalks arc preferred even to piue-wood. producing a 
^uick and hol-tlame tire, .\boul 2,0()0 |>ounds of such tire- 
wood are gathered from an acre of land, thus addinga great 
boon Lo a district where wood is scarce. Sunflower shells 
are tklm used for heoting purposes, not nnly in private 
iiouMa, but in large factories as well. Tliey are burned iu 
ovens specially prepared for Iheir consumption. The ashes 
of the sanBower contain a large percentage of potassium. 
The experinieniB of Bermlntodt bave proved Ihst 1,000 
piHJiids of dried stalks yield S7.2 pounds of ash; aud from 
l.Oftn pounds of adi arc obtained M9 pounds of tbe best 



potassium. As a food for cattle, sunflower cakes are looked 
upon as the be^l in Russia; they are considered better even 
than hemp or ra)>e-see<l cakes. According to chemical 
analyse*, the sunflower ojiken from the Qovernment of 8ara- 
loT contain: Asotic Bubalances. 4S,31 percent: oil, 14.7 (wr 
cent, aud ashes. 5,1S per cent. The dried seed-cups, if 
ground, are used in many districts as food for cattle, and 
particularly for sheep, with great success. 



FLEXIBLE TUBING.' 

At a oiecliug of the Loudon Society of Arts, held on WeT 
De9day evening, ilitrch 23, Mr. Q. R. Redgrave gave an io- 
caresting lecture upon the subject of flexible tubing. Afier 
a passing reference lo rubber tubing, leather hose, and simi- 
Isr ancient forms of this tubing, he proceeded to describe the 
flexible melailic tubes which had beeu invented by Mr. E. 
Levavasscur. This gentleman is, it appears, a jeweller, and 
many years ago invented necklaces and bracelets made out of 
lubes produced bycoilingtogetherlwostripftof gold and ailver. 
One of these strips had a channel section, and the other, of 
a semicircular section, served to unite adjacent coils of the 
channel section together, and form » complete tube. About 
six years ago the idea occurred to him that flexible tabea 
couh> be formed on tbe same principle out of strips of metal. 
the lightneas of the joints being secured by a strip of rubber. 
Many dilferpiii forms of section for the strip were tried, the 
flrsl being a sort of double channel section with whtcb a 
great amount of flexibility was secured, but :he heavy strain 
thrown on the rubber caused it lo wear rapitNy. In a later 
form the strip used vtms somewhat of the shape of a figure 
H. which gave a more perfect interlock, so that the disrup- 
tion of the tube could only be effected by the strips aplitling 
under the strain. The mhber, too. was belter protected and 
there was li*>ts chance ol its working out. But ttitstube was 
leas tlexibl^ ihan its predecessor, and suffered from tbe same 
defect in that the tightness of the joint depended upon a 
perishable material. Olhc^r forms of strips were tried in 
succession, and tlnally one has been arrived at in which a 
perfectly tight joint is secured without the use of any pack 
ing whatever, metallic surfaces only being in contact. Tbe 
lubes tbus formed are found to be light under both high and 
low pressures, the form of the strip being such that the 
greater Ibe pressure the tighter tbe joint. These tubes have 
beeu successfully used for cmveying jwtroleum oil gas at a 
pressure of 300 pounds per square iuch, uud a small lube 
}-inch in diameter formed out of a strip 14 millimetres wide 
aud .6 of a millimetre thick, only yielded at a pressure of 2,000 
pounds persquare inch. The tubes, moreover, will stand a 
partial vacuum. Their flexibility is aucb that a -^ioob 
tube can be bent to a radius of 4 inches, and a one-inch tube 
to one of 6 inches. The tubes, moreover, can be trodden on 
with impuuily, and would almost stand a cart being driven 
over Shem, a load of 1ft hundred-weight on one iuch of 
bearing surface Iwiug required lo compress a 1 inch tube to 
an oval section. The difKculties of mauuFactnre have been 
considerable, long flexible strips of a soft and unifvmi raelal 
l>eing required. Tlius the J-inc-h tube^ are made out of a 
strip 14 millimetres ^ide and .flof amiliimeire thick. At pres- 
ent such strips cannot be obtained of m greater length than 
6,000 feet to 7,0M feet, and as 10 feet of strip are required 
for each 1 foot length of lube, thegreslest coutinooua length 
that can be produced at the present lime is limited, but tl is 
ihoUKbt tliai by means of electric welding Ibis ditlicuUy will 
' Pntn EailuMriof . 
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be overcome. The whole of the opfrationa of fomiin; Ihe 
4trip into the finiahed tab« sre acconip)i<ihed in one continue 
ous process bj a siogle machine. Tliv weif^fal of Ihe varioua 
Aitefl of tubing dow manufiictured rau^es from Z^ ouDceti 
|ier foot for the Y\[-inch tubing, whioh is the smallesc sne 
manufactured, up to 17 ouuces per foot for the l^incb 
tubing. 

LETTERS TO THE EDrTOR. 

«•( OarrrtjKnuietiU art rw^u^ttti to ka a* firJ^/oipoMfM*. 71^ wrUvr'i nqmi 
it ht all ca^M required at pTOmf ^ good /aUk. 

On n«M«a( lit advanct, oh« knndnd eoplf of the niiatAA containina ki* 

Tk «<ttor wOtbt ptod fo pmblUh any qMrrtti ronaonanf wiM tftr (Aanieli r 
a/ th* foMrnat- 

ZaolegT i° the Pablic Schools of Wubiagton, D.C. 
Ir there be one tbioK clearer tlisn another to all tbinhioK people 
or thie or of any ottier highly civilin.iI nation at the pfeseat tloie, 
it it that we are living in an age of great scieuLlSc pros^Ma. 
AtDOOK Ibe (fominant, mwt highly coltored races of tin* work) 
this progreGa is char&ctenxcO by ju ^reat rapiility. (he uxartneKi 
of its melbods, and it« far-reachicx influooce. It t-jctendB into all 
■]e()arttoeiit& of hamaa activity; it ia Ml along every imsfpnahle 
Jiutr. butti where the euJit and uiins utt of a most ntilitarian kind, 
a* well m in (juartera wtion? tlit* reMilW arrived ol appi^ar to be, 
for a time, of a moat impruuticable nature, t^lutions of alMlract 
qaeatUiaB solved by the aciemiSc philowpher and student, no 
lon]ier, an of Aid. remain for an indefinite period bidden in an lu- 
aoceiuil>le literature, but (juidcly «ee the light in maoy places, niid. 
in an (ncretlihlj »bort »|iac* of time, apppar to the general litera- 
ture of the day, in school and college text-booka, and even in the 
daily newspajwrs. Tbts being true, it waa with no scam meamue 
ot Borpri»e that the present writer had brooitht to his att4.>uiion, 
very recently, a most remarkable cssu of uiisitralructioa on tlie 
part of one of the teachen in a public school vt Washington. It 
i« no more than fair to say, however, that the etaleinent made by 
the inalructor to whom reference is made Is ntipported bj tbe 
aolhor of oae of the text-booka in general uso by the public schools 
thraughout the Dif>trtct. The book in question is Mr. William 
Swlntoo'a ■> Orammor School Geography." and in that prntlurtiim 
the author haa adopted tbe plan of aaking a series of ipieittiona, 
utd then printiDK the replies to tbem on otte of Ihe mapx given in 
il I uid ration. On imgn 71 of hb xeography be asks. " What dsh 
are lAhen in th« Arctic region?" and on llieaccoajponying luap 
leave« the itudent to choose among a nnmber of forma there gfren, 
none of which are fish, however, but where prominently occttr 
Guch animals as tbe whale and tbe narwlial, — both of [he loat- 
named beiut; typical and well-known marine mamniak. 

One of my noo^ attends the acbool to which aHuaiou bna been 
made, and it fell (o his lot to get thh qnealion, and in making 
answer utatud that no Ash were named on the map in the Arctic 
regions; whereupon the teacher contended that both whale and 
narwhal were flab. — " and very hig ones, too," — directed biru to 
take hiii nrnt, marked tbe reply against him as a misa, and ap- 
peared to he well plea.-ied that the next acholar in turn replied 
more ft) keeping with his own notions in the premiiv-it, by slating 
that two large lt»h, at least, were found in Ihe Arctic fcfpona, and 
cited the two that have just be^n named. Now if Ibfrf )« one 
fact that ziKilo^y lies made clearer than another, and it han been 
siveo in all auihorilaltve lexicons, eocycloptBdias. and texl-tooka 
throughout the world, it ii that both the wliale and narwtuil are, 

|m baa been said, typical mai^ioe mammals, and belcsig jui4 aa 
much to tbe claaii Mammalia ae dueis a man or fl bear. 

Tbe believiug that the whale in a Mk >ifih carriea us bark almost 

, to the time when people entertained ituch erroneous conoppticoa of 
tbe earth and the crenlurm that live upon it, that it was popalariy 
thought that the former nns flat, that hata were birds, and hocae- 
baJn could lie convene*! Into living hair-wormD. My surprise is 
BO great indcud at »uch a state of affoirs esi^ilng In these times In 
oar very mtd^^c that it absolutely forbid* my making any comment 
thereon for fear that language might fatl me to do the matter 

[ justice. It ia sorely high time that some efTectire coarse En ek- 



mentary biology be Included in onr pnbHe acbool oorrfeulum, and 
Ihe sooner It la done, the sooner will »i«r cblldren come to be 
familiar w|tb common facte, the true nature of things aa they 
exi#t, and leuni lo appreciate ihesigniHcflnce of a long -exploded 
idea when thfT meet wllh ir. R. W. Bchcfrldt. 

Wa«UticlvB, D.V., April I. 

The Question of the Celts. 

Db. Brixton, in the last number of Science, asks Dr. P. Max" 
Fonhay fur evidence upon certain saggealed poiniB, and now 1 
should hke to follow bis example, oad ask Or. Mrinton for bis 
evidence that Dr. Theodore Kflppen " repeats the familiar t-Tror 
of attributing the theory- of Che origin of the while race in Europs- 
10 Dr. Latham ; whereas, long before he mentioned it, it l>ad been 
uiged with cleameaa by OmaUus lyHalloy, tbe disttngnisbed B^~ 
inan anthropologist" (Scienet, vol. xix., p. 174). Both Otto 
Schrader, " Prehistoric Antiquities of the Aryan Peebles " (Jevons's. 
tranatnlion), p. 85, aiul Caoou Isaao Taylor, "The Origin of lb» 
Arjraiu," p. 20, agree in assigning this distinction to the late emi- 
nent Engliidi pbilologiat, as propounded by him Id " The Oormoni* 
of Tacit uj<, with Ethnological Dissertations and Notes," London, 
IMI, Eiiiligwrnena, p.cxxxix. (now before me). Will Dr Brinlon. 
refer me to the work of "tbe dlstinguishod Bolgtsn anthropolo- 
gist," and inform me whether be to in any way related to the dls- 
linguisbed Belgian geologist, Omalius I>'IIa]]oy? 

Also, I cbould be glad to be referred to the work of Broca, in 
which be stAtt-s that " the small, brown, bnrhyrepbalic Celts ore 
a mixed type" (Seknee, ibid., p. 117). I have always understood 
Broca to maintain that they are a pore type, the real Celbt of 
C^saar'a time, and that tbey ore now represented by ibe inhabituulfl 
ot central France. 

Again, what is Dr. Brinton a authority for calling tbe type " of 
tall stature, with reddish or Uond hair, and doUcovephalio crania," 
ttte Kymric? Is not ibis Ibe Scaodioavbui, or Teutonic type, of 
Penka, which he regards m tfa« origloal Aryan type? 

Dr. BrintonieuurprisadtofladProfteeaorScbaainiausenof Bom 
denying that " the bands who overran Italy in 39S B.C. were Cel- 
tic. Surely the title of Ibeir chiefs, &rmniM, • king,' ts evidence 
enough that tbey spoke a Celtic dialect" {Science, ibid., p. 146^. 
But speaking a dialect is no proof of blood relationship, and I 
suppose ScboafThansen thinks that tbe followers of RrennuK were 
really Galated, or of German origin. This is tbe problem dis- 
cusaed by Niebubr, " History of Rome " (Knglish translation), voL 
ii., o. 1,199, in which the t«stiuuiny of Celtic autboia is quoted to 
show that tlw hair of tbe invading Celts was yellow, oi red, while 
all Cellic peoples now have black bair, Niebubr thrRkv [hoi 
the law of permaneucy of physical cooslituUoD dors luH hold good 
for the bair, since now yellow or red balr has become unoommon 
among the Oermaos and ScaodioaTiaiM In most poria. Thm it 
would seem that we cwi rely neither upon linguistic nor ethno- 
logical arguments wholly to settle the vexed question of tbo 
Cella. Benbt W. Oatnes. 

Ba*:on, Aprils. 



AMONG THE PUBUSHEHa 

Tbk famoua gengcmpher, fellsio Rectos, has >Mt received, 

MVA The PubtiAert' Weekin, an uousoal honor from the I'aris 
Geograpbic-al Society. It baa kxtg been one of the ttaditraos of 
this society that Its gold meJsl should be awarded only to ex* 
plorere who make discoveries of tbe first importance. This ywr 
it has deviated from its time-honored roie and has awarded its 
medal to a writer instead of to an explorer. Tbe hoaor was giveo 
to U. Reclus to cowmetnoraie thu approaclilog oompleiion of his 
gr«Bt work, " Nouvdle Otograpluc UnivcTselle." The work is in 
eighteen large volumes, and Rectus is now at work oo tbe last one. 
Eeclus began this immmae task in 1S73. It ia a monument at 
geographical learning, and, Ibnugti intended for tbe jienple and 
written in a popular style, it tt thoroughly scientltlo In spirit and 
treatment. It la an intereetlng tact that If it had nut been for 
tbe hitervenlioa of Darwin and other gre&t scicotllio men of 
England this greatest of all popular geographies would probably 
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never hitve been «rritt«ii, for Rifftuti. who h A Sofl'alut in politics 
iin I who in 1871 waa csptttn>«l in Pnri* in tite raiik« of th« Com- 
miioe. ha<l Ix^n condpmtied to pensl M>rvilu{te Tor Hfo in N«w 
Cftl«donin, and be D«rpr would hsr^ buen iit)lv to collcrt hia 
miteiiftl and write bis book in tbal far-off I'aciHc island. Rrclus 
WM then 41 yean old, and wa<i alreadv oelehratml as a geographi- 
cal aUthotilT. T1j« hopes of his life, all the brilliant pTamise of 
his literary cvrecr, (««nied Id a niontpnt blaM«d. T)>e newn of his 
g^al micrortune thocki>d tho gctvnilftc men'of all miDoiw. Id 
Eiiitland llie^ wt<rif prou>|>t to act, uad a petition, sfinvd bv all 
the ecienlific men of einini-ocv in Lbv (.'uunlrv. wa^s uddmscd to 
Thiers. The apppiil wn.i beard and (he penalty of dep,)ttation 
was commnterl to a wnienr^ of peri>eiuai baniahiuent from Kianre. 
Beclufl haa never f)inre net foot upon his native anil. thnnj;h tbr 
ffTMtMt trotk of hia life bns N'en brouf;ht out bv Paris pnbli<tlieni. 
Il Sa io Itdl; and SwftZCT'land that Ikr bftt been laboring lor twren- 
t«en yvaiA on his " Nen* Universal 0«ograpby," Hnd the former 
political coovict ba> ptodufcd on an a(-«rAgr a rolume a year. 
•ach book as lafRe bb a voiuoie of the " New Auit-ricao Cfclo. 
pwdU." 



— Babifhood di^fMiAxes in tia April nuin)>er Ibn <(tii>«tion wbellier 
chillren can outgrow catarrh. Tb« writw, Dr. D. B. Delaran, 
takvit KtrOiig fcroiind n^iiiHt th«> ]x>pular idea that tin:)e will work 
a t-ure En tb* 0a8r of cbrrmic catarrh and showa cl<«rly (he danger 
of nFf;l«!::t. Antrthi^ important medical arlicle ta ibat on '* Uead- 
acheH of Cbildrvn," by Dr. C, L. Dodge. Tlie mothers tbemselTn 
oooiributeanumberof interesting letter? to tbe *' Pariianunc" on 
Buch topics as " Baby'n Napa," "Rational Drew for Little Olrls," 
•'OardenmsforCbildreD." •■TheTradllfoiworiboElder«," "Cor- 
poral punUhuicnt." etc. 

— "Muuiul Aid among Animalf." by Geo. E. Walab, b a notabla 
arUclc umunt; thr many goo<l thini;); in Ottting for April. The 
arttcio illustrates a pretty side of animated nature, and gtxt to 
abow that mutual aid among animals i& aa apparent to itie clom 
obaerrer as is the mutnn) struggle for »upremnry. 

— Rotighion, Mifflin & Co. announoe Ihnt Ih^y hare In prepara- 
tion a " UUlory of the Unttod States," hy Mr. John l-'iske. for the 
special uae of acboils. Hr. FJake*a world-wide reputalioo as a 
wriler and scholar leads us to expect from bim a School History 



CALENDAlt. 
Women's Aotbropological Society of 

America, Waahington. 
April 2.— UiM Wooilhiill. Iteport OD Col- 
Ififte Extension; Hra. TuUock. Report on 
Work of Deaconewes; iln. Kane, Report 
on WorkioK GiiU' Clubs. 

Biological Society, Wasfaington. 
Uarch 19. —The principal paper of the 
evt^ninf; was: The Uiological Basts of Pay- 
CboloRv, by Professor Lealer F. Ward. C. 
D. WalcoLt, On the Dl^eorery of Certain 
Cambrian Po««ils on the Coast of MaMachn- 
setta; F. II. Knowlton. The Fo«*il Flor« of 
tbtBosvann Coal- Field; CV. Bliles. Kole« 
on Parasltw: StroaijyluD rubiduo, ElaasaU 
and Stilea. ISM; U. E. Van Denian, Varia- 
tioikB in the Fruit of Blcuria Pecan. 
April S. — The principal paper of the ctcd 
was: The Interdependence of Plant* 
'und Insects, by Professor C. V. Riley. C 
Hart Merriam, The Distribution of Tree 
Yutcaa '[illuiitraled); H. E. Van Deman, 
Variatiom lo the Fruit of Bicoria Pecun; 
C. W. Stiles. Notes on Parasite*: Two Stages 
lo the life Ht«tory of Dtstoma magnum, 
Sanl. 1S75(F. amerlcana, Uassall, 1891). 
PhilosophicaJ Society. Wuhlagton. 
Aptilfi.— T. KusscU. Hirer Stage Itedic- 
itu, J. V. Iddiugs, A Study of a Dlawcted 
Volcano; Waldemar Liodgren. The Silver 
DeiKxuta of Lake Valley, New Mexico. 

Antbropologica! Society, Waahing;ton, 
April S.— Syuipofium on the NomeocUL- 
ore and Teaching of Aolhro(>oloicy' Opened 
by Dr. Daniel G. Brinton of Philadelphia. 

Society of Natural History, Boston. 

April 6, — Peroival Ijiwell, Shinto Occ\ilt- 
Jtm, God- Poas c s a iop of the People; Harold 
C Eruit, Some of the Advance* in Bacteri- 
ology. 



Exchange*. 

[Precereharfc to alt. irofiBllafaclorycharactcr. 
Ad-ttnt N. D. C. Hodcci. Br4 ItrxudwKt, Nn« Vock.l 



IVafUi. 



Fot tnJe "I el':huisc, Dai Auitviil, lo voW.. itl» in 
1I91. induilliig 6 toll, bsunil, 4 In numban. Wlipckr 
Su'vey. vol 1, Cleog. Rrpari; alaa voL 6. BotaKjr; IV^ 
duclioD ol coldatiil Ml*er in ibe Uallcd SlaMi. tUo. '1, 
>. '}. '11 ScUridK htbnui of DHien Will mH >i *ny 
I«v pncM. J. t. Jtffln, 144) C«rconD St., Waihina- 
IM, D. C. 

F»i CKdiutfC'-A fiac ibinecn-keyeil fltiie m leather 
txjrtrvi caM. lot « ptivia|T>pk camera wirabl* (oi uak- 
in| laaMni ilidet. flute caU taj, uul n »cm1t new. 
U. (I. COX, Uatikato. Minn. 

T« eiekanc* : Bsp<»rtin*Bl Btattoo liaUatiaa aad 
r*p»rt« (m bal]«Uu* Bud ropofi* not in mr &■*>■ 1 
vill aend llat of what 1 har« (or excliSBXa. P. 11. 
ROLnt, Lak« Cltj, Plurlda. 



Kiaiabail tfcciocnt □( all colon of VctiOMt »a(kl« for 
fiM fiHtiU «t rty*uU. Will b< aJTcn onlr for valaible 
ip«ctinca* iMcnuw nl tlic cot of p«lnlilax. GEO. VT, 
PBRRV, SlaU G*cl^*U RuOaad, Vl. 



Por cxch*nK4.— TtiMe copu* of **Aia«ricaa Saate 
Payw* B«srlag Ml Sunday t.qti*>>ilM<" Dqit**-}"-^** 
and imnod, lar ''Tb« .■jabtniih," \iy HArinon Kiofibury, 
■I49: **TH Sabbath," by A. A. Phclpi, tB^i; " Hmoiy 
o( ihc Iiutituiiaa at th« &kbbith l>«v, Iti Ufo acd 
AbwM," b|r W, L. Fiihn, il»; ** tlumoxMU Phua of 
the Irfv," by Iniac Brenac: or olfaar irotli anouiinox 
to valus al booki cicKaaK*d, fro tbi qatuioa of (ovcni* 
mcoial lei^lation in tefer«D<« torclieioo, panMial 1ib«(tr. 
etc. if picftned, I wiil bcII *'A<»<ncaa Staca Papan," 
aad bar Mbcf b»k> on the subject. WILLIAM AD- 
DISON BLAKELV,a>kar>. III- 



WaaUd, ID aacbaas* lot tb« followinc worki, any 
ttaadani works on Siuxny *ad oa Dli«a*et ot Cbiidrcn: 
Wil>«ii'«"Aniciic*nOraitha1ocy,'')TDla.;CDua' "Birdi 
of thcNotlhweu" and "Birdiof Iba CaloMdo Valley ," 
■ it.l>.; Sliaol'* " Uin.l tad Gaa* Bird* of Ncir Edk- 
UnJ;"SjiauH>*"Oui No(tli«ra aad EMiara Binb;" all 
tb« Repotli on the Birda of ths FacUk R. R. Sui*«y, 
hound iu ■ ToUi, inaracca; aad a complete IH of lb* 
Repof4*ol the Afkaahu Gcot«(icaI Sutrcy. Plt*s«|i<re 
cdiuoiu and ilatci in uonopoDdios. R. EI.l£WORTH 
CALIa Iliyb Schuot, Da Uoioa, low*. 



SCIENCE CLUBBING RATES. 

IQ^ DISCOtJXT. 

We will allow tb« above diRoount to any 
■ub*crib«r to iffimc* who will *«tid qs an 
order for periodicals ezceodinf; $10, counting 
each at tt« full ptice. 

H. 0. C. HODGES, 874 Broadway. N. Y. 



Toekduocc Wtigbt'* '' t(« A|e in North Antciioa" 
! aad Lc Conta'4 "Ekracnta of Ocotofy" idifyrv^t ilt*) 
[ (ot"Darwin>MD,"byA. S.WaSacc. 'OriKin of Spccica." 
,by Darwin. "DckmhI ot Uaa." by Ilanria. "Mmi'i 
I Place in Kaliire." Huxley, "Menu! Brolucioii in Ani- 
. mall." by RociaAri. "Pte-AdamitM,** lij WincbclT. No 
. boofci wanled Ciccpl lalcil cdilioni. and booV* tn cood 
* cmdilion. C. S. Brewo. Jr., Vaadetbih Univinity. 
I Naifarille, Tcon. 

I Frn- Sah er Eatbaace for bookl a eemptele prtMte 
I ebnaical labaMAWT aMlfti- laelMlei taitc Becber bat- 
\ aitce UKnf. t« vtem^.i, platinoM ilubea aad crucibla>, 

a^lC ouitan, (laai-bloiBinK apparatai. etc. For utc io 
[ paji or wbole. Alto cooipUlc Ale o( HiUimam't J turw rn l, 

>N*-«ni (6*^1 bound): Smiihaaeiian K«p«rt*i ilM-tCt); 
1 U. S. Coau Survey. tSst-iU). FitU partkuWi to co- 

qn'mn. F. UARDINER. JR.. Pomfrcl. Coon. 



dill kj iHt irirmti fie mUBimmm't, ar ,tmf /tri^m itrUmf 

ifWt rm t» fill a fittilim »/ Iku eAaritittr^ tt il that 
t/ a traiirr f/ Kifnir.fkftmiil, Jr»tiekUm»m, rr trJitt , 
Htt, ram Aaiv Ikr ' ll'anf* imifttd nmjrr f^it AfsJ', 
ml witMim ttmni Ifn*. Ktlhiai iit*tru4 lUUa th^m 
SO</«M« Urn* ^'<^»ld if tltmfit {/ t*Mt fnttrnt*^. 



'T>BAN«L.\TaR wajili^ la road (iNiuan ari'bitci-< 
1 lural vnrk* at alvht (oo wrltlngi) no(^ (anilllar ; 
v-ltL locbDlcal l«rma daalted. Addnwa "A.i"&fisJ 
tiS, b>w Turk PvBi OSa*. 



U^AMTKD.-Apgeltionlfl a laaavlteMrmc Ntab- 
llabtueai ti/ a NuuiufiMitaiiiif Cb«ailai oI ta- 
yvtiil*n abtUiy. AddrvM M. V. B . ear* of 5c<(aca. 
874 BrMdwaj-, H. X. 



ItrANTBD.-Booka no AtiMtonj- asd HTBitaUaaa. 
X'V will pay eaab or (lt<i rinllar bo«ha la es- 
MaaM Aiiio waat (s«dloal batlery mud »boto oat' 
fll. UR AMDROSUN, IWI Stata MTMt. CbiMco. tlL 



\XTANTED.— A collefcp Kradtiate with aume nomial 
VV iniiulDit, lo teaeb iIm »oIcbi>m. nt Sl.aoepar 

t'oar. in a Buutbem ouIIck". A Ba|>tlal or a Hetbod- 
Rt prvfom>d, Nnet al»o bn a nr*t olan lAtta 
■cbolar. A H_ Bc«la. Box K. MUIed|[eirUk>. Oa. 



APR0rBS8OB8EIIP In CbecnlaUy b wft»t«d bj 
uDw wbo ban bad five y»ani' eipsrWeoa la tbat 
napaif^ttr. Would priifMr to ^«a iMAmotloa by 
lecluiM aad esperfoMBU Tatberlbai by t«zt-lKml: 
mrtboda. Would lib o a poaHlao In a eollnie AFant- 
TCtaRr •bece tbere la ■ coo4 •ludant'a laboniory. 
tl;ia«ilal polntaor aticoslfa claim rd arm (l>Tbormi(b 
C«atlOl o< a claaa aod mod ordar duttaf leetutM 
mmI racltattani. iti KtiBatmoi In oiparliaaaljM 
•ritb «b«Ki>naU a'lil aklll In ike maaipiilalloti of 
chpBitc*! appantua Tbe p*niiUali>n of Mvaral dl»- 
tlufuiKlied vduoator* Iwi ti«Mi g1v«a to raf«( to 
thiiBi II rK|ulr«d. Wnnld not oaro to ai;a#pt a p«- 
HtUoB i>aj'lti|t l«M Umd ttiMO- AddT««ii5. S^eai* 
(kf Srimor, Adrortlaliv P«pt-. <t Lafayette P1m)«v 
New ToHl. 



AODBBtW VAHTSO.-vrmaoia«aaa ptaaeaand; 
tbo addroaa uf tbo B«cret«rT of Um Aawrloaa 

Pbtloloaleal iKwlety. Alao tbat ot U«r(>«n BMaear. 
"ADDISON." KoomtM, IMHadlaooSt^Cbloago. 111- 



A 0DRE^R.4ot Old B-<ok OMl(>ra waal«d.-W|ab- 
n laKUioh<«liiat.auil)»ruf oldbookaootof prim. 
I vMj nuob iiMlf* Ue addnaau or catakHttf* of 
raro MoaDd-luuid book doalitrs. If^beew taadfnr- 
u»T oc tut of enob d«a]*n 1 abovld Uka t« oblaUi 
poMwafoo of ono. W. A IILAKRLV, Cblcaco, IU. 



w 



AKTSn.— ri) A wbltp man esraad In vood and 
iraa worklaii.ablc towotlifroanpecllleanona . 
and plana, auitod tor an luaiructor of 1:>i*(: bU kVQ 
Idpm I« bavo obareo o( abop* <a tc.i^ i>« 1 

dftoot lb* work for forMBMi and aci 
b« Sl.OOO per aaaott tnleo maat). 
(blaok prn*nwd> h>t«>Mb tbaoo'.onn!. <• 
and tarMBf , aabordlaato to tb« ptroMLuic: 
fTtO. <ll) A naa (wblie) oMopotoat ti> lakr • 
In ixgtiDoMrlDff (MltMaat'a poalllon), but «| 
al'litt-y ti> iiortona aay <it ib« wrirh rrqiilmd I 
at tbp (irdlaarr wiaiaaarlM aoaisaa at «nr oal 
iiMi a^arf rroB %\faa to «I,MOl A. H. BI 



.PRit.^, i89».J 
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Ittfiliialnl ID ihf purity of iu English, in th« (ucinailoa of its 
tylf, Bn<l ID the acpuracj of its statcm^DU. UU bfartjr airmpftlhy 
with (lif> acedi aod pOBsibiittiM of the srbool-room — u shown hy 
|h«< Miotv%< ol hh liulorif^al Ifcr.ircs toAchool children, and bytbe 
^pulAiit}- •>! Ii-H Civil GoTi-riimrut for MhooLt — aKiUFH ua that 
\t (Pili vn>p1t7 his art to thr gr«et wli^fACtiiD of the practical 
Ic'tchpr. 

— A new book from th^ pen of Max O'Rell in annouuced Ity the 
■well Publiabiug CoQipaoy It bc«» Uiu startlini: litle " E»k 
linli PliartMem, French Crocodilw, and other AnKlo-Fr*ooh Typl* 
il CItamrtfrs.*' MaiO'RrI) dedicates this new and lively vuluuie 
' To Jrinathsn," tn whom he Bay?: '■ I hav^'drawnaffw bkt^lclwR 
jud P>rha[)s lliev will abun- yna Ibac people can be tiappy 
I bout nitling In wealth or living Id n rnroace," lite book is 
.lilt the viiuo size a« ■' Jonathan nnri Ills Contlneni " Max 
Rtll was never morv aoi'i^ing than in thne pig^ in trhich he 



mIiow0 np thA good poittt» aa veil aa the weftkneMHs of hh aatjiw 
land and the land of hix adoptian. 

— The April (I8Wt number of The Atimist and lfmrt4ogi^ 
oonrnim: '- 8ur)!tcal Cure of Mental Malodie*"— B*«inii&, by Dr. 
Giiisuppe Seppilti. Italy; •■Some Printiple* lov^vt-d in the Na- 
ture and Treatment of Inebriety." by T. L WriKbl, M. D , Belle- 
foii)»ioe, Ohio: ■• Art in titv Jiwine," hy J. O. KitTuan. M. D , 
Chicago, 111 ; "Drufi Habituilioa." by Luciua W. BsJcex, >f. D., 
EktldotuTille, Maw.; "Tutnor of the Oiebwllum." by Oeurge J, 
PrMton. M. D., BaltioKire: -*Tbe Epidemic Inflammalory Nraro- 
tU: or Neurotic Influenza," by C. H. Huttbes. M. D., S(. Lonia; 
*• Pe^nniidrn in ita Rt'latinn toSoiclde." by Wm. W. Irr-lund, H. D., 
Scotland: " C3nf«>ncaiioD of Inaanttj." by 0. Chaddork. Trav- 
erse City. Mich.; ■■Rpjwiit of a Caae of TranaHory Fwnity." by 
Theci niller. M. D., PlUsburgb; "Interuiltlent l^iralysb," by L. 
Bremer, M. D , St Loola. 
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Bdiausiion 

\M% Acid fliosiiliale. 

A wonderful remedy, of the 

I highest value in mental and 
^ervous exhaustion. 
\ Overworked men and women, 
■he nervous, weak and debilitat- 
ed, will find in the Acid Phos- 
phate a most agreeable, grate- 
ful and harmless stimulant, giv- 
I ing renewed strength and vigor 
^^o the entire system. , jy 

Til. Edwin F, Vo»e. Portland, Me . wiya: 
''I liBTe uieiJ it in my own cajp when auffAr- 
itt^from nATTOD^ czhAUrtioa, witiigrntifyiog 
nwoltt. 1 have preacribad it far many of 
tb« various foruia of n«rvoiu debility, anil it 

iM iMTor failwd to do good." 

Dtacriptive pemphlet free. 

RumronJ CkonictlWartu. PrMidtnta, H. I. 

Beware of Sobstitutes and Imitations. 

CADTin^. He •■r« ibe word ^'Hi>r»- 
farU***) !■ uii i^he label. All oikcra ar« 

• paflwHB. N4>vrr >old Iu balk. 



A TEMPORARY BINDER 

ior Srientf it now rcidy, and will be mailed 
postpaid oa receipt of 75 cents. 

Tbit liindei iiurong. i5miblciuHi 
clegarii. ha( (ih iCde-iiik. uid >!' 
Imr* iSe opentaK ot iltc ^tfc* ptt- 
(ecd) flii. Aa; BBnbvr CaJk L* 
uImh cut or rcp(*c«i] withcul di*- 
tuiUai lilt vibct*. kod itw twtcf 
inutiUl«l fill tuliwqnnl 

pcTPMi»«iit biadiaa. Kilcd ia ihu 

binder. Stimi-fn iil»t»j» coni-cniCDl 
lot TfttKKOt- 




PLBUCATION8, 



1,200MGESPOB$1.C>0 

Is what the Publishers of The Ameri- 
can Queen are giving their sub- 
scrilwrs. 

This interestiog Magaxine, which is 
(lublishcd monthly in Bridgeport, Conn., 
gives one hundred pages of solid litera- 
lure each month inclading illustrated 
articles on travel, historical and bio- 
graphical reviews of prominent men and 
places, startling stories of real and ad- 
venturous Ufe, etc. Special depart- 
inents devoted to the household, fasfiton. 
book reviews, literature, scientific dis- 
coveries, facts and fancies, people of 
note, correspondence, etc. Ita fashion 
departiDcnt is illustrated with cuts of 
the latest fashion and is conducted by 
one of the most eminent authorities in 
America. American Queen Publishing 
Co., Bridgeport, Conn. Subscription 
Ji.oo per year, 50 c«ntt. 6 rooDths, or 
send postal note for 25 cents or 30 
cents in stamps for 3 months' trial. 



PATENTS 

KorlKVE'fTOBS. tO-p*«e BOOK PBBE. AddNM 
W. T.ntzfivrmid, Allocney at tur.WiaWngrtuB, DC. 



STAT10SBRY. ENQRAVINO, ETC. 



ESTERBROOK'S 
STEEL PENS. 

0/ sveEHioa and standard quality 
Leading Nos.: 04B, 14. 130, 135, 238. 333 

r»r Sale fry air 8tntt»it&r», 
TNI CSTIRBIBOI STEIl Ptl fit.. 

Work* C«ta.lan. K.J «« J.Iid Mi., Krw Voch, 




Memorial Windows, 

StalBCdUlaiilor Uwrillri* 
rHAiII,H!« BOOTH. 



HBTAL, UARBLR, AND MOSAIC WORK. 

Ollica 

CHurchmin 
Building 

4/ 

Lihyelte 

PUce. 

Naw York. 



Church Furnishings 

to Wood. Ketal BOd SlOD* 

Communion Plate. 

CM AH !.»■:» V. H4l«.KnAh. 



UinOVP i>M>aisa Fi..OnBi:i, M. J., U.S.A. 
nUnKO, »s Oowvr Si., l.oadM W. C. Bg«- 

MEMORIAL TABLETS 

of any deacription erected In Schools, 
College!, Libraries, Cbapela, Churches aad 
Public Bnildtagf. Sead for illastrated 
hand-book. 

J. & R LAMB, 59 Cormiae St , N.Y. 



fc^ 



mTABtlSHSD )ls«. 

H. H. UPHAM & CO., 

MEMORIAL TABLETS 

In Brass and Bronze, 

54 So. Finti Ave., near Bleecker St., N. Y 



UINKRALOOV. 



Course ol MlDerato^ for Tonoji Peoplfi. 

Cimductad bjrpormpotidoiii^c: lalDiirklt *Ad Iioofca 
(unlabed. 

Coliwtluu ati^ ti<Hik. "Pinl Qraite," one dollar; 
poMaM. BepniK. r^nnd Inr rlniiUni tn 

aUSTAVE OUTTKMBKKO, 
Caatral Uixb >i«tlt«oL, Pltlattursb. Pa. 



Inru nOIIQ Cat rFUdr 'or Hltlnr. Iladu imt. 
bCin UrALO. Rluuii>d*lMnIMMUiBH*xlcuila. 
■.mlliir. w* »r« odntnc tkmn U >QDin oai BfUi Je>i»l«* 

ti«i«>: fao.. n. 9iM. It n. TBtob a nn mMnimKr w 
' Bix^rettMnnTfTTtb»*9- BB^pp^MfaeMitiUKlacaa 
Uc..liielaUt»i!. ~ ~ ~ 

UinrralixUta, ' 



nn. Mfaetai eualafaa 



AUTHORS AND PUBLISHERS. 

Halprtal *mkii(ed .ad o<iai|ilt«d Tor ^J hlBda>o( 
worb, «KMpllaK AcUon. Matiatlea • apirelaar. 
Indetloe aad ciaUl<k(ulo<. Addreaa a. K. HITRB, 
«I3 If. tnb »tt«ec miadHpMa. 



SCIENCE. 



[Vol. XIX. tioT^lg 



I>H¥ GOOre. ETC-. 



Paris and London Stvles. 

ROBES ET MANTEADX 

Reception and Evening Dresses, 

WALKING AND CARRIAGE 
COSTUMES. 

TRAVELLING SUITS, 

RiniNG HABITS, 

Wraps, Jackets and Mantles, 
Waterproofs. 



\EW YORK. 



Tbe Fiftb kumt Um Store. 



Our atoefc «f BauwkF«plae Lib«u Oowlfl l« ttao 
nuttl ROnptnl* in Amprk*. w« ij«ftl *lUi ni*iii.fBi:- 
Kmn tiair. and k^ep tiotUus but purv Uopil Out 
pktrosa OBO «]«■)■ r»ly upan ccttlna l)i*lir>t idkIim 
of Tkbie Lliixu, Nkpklu, TowtJi. HoMkcrebief*. 
ntu.j »t thn Tiiry lovaat pricr. A Aim all ItiHx 
tnltMl llftD4kun>IiJ«t, 111 bmb l»di«ii' mmi looo'a 
•Ism, Bt $8.00 llAHiB. Eitr* larg« h4>Bialllcbp<l Hiitih 
Towela, |S.0O douo. tUod li«in<tU«lM)>l lln«o 
SbeaU, m 00 k p*tr. Pinow Cmmh I« mktrb at f I Ol 
k mlr. We alvkj' >>"« tbe latMl aav«ttl«ii Id Unco 
labln A(H><MBUaB*. A rlatt ta nor ntura (tu** uul 
tncuf BBr okllKklloD M buf. 



WM. S. KINSEY & CO., 

Near 36th St. 386 Fifth Avenue. 



The rrswrcrd (lk«« I* Mad* the Ktaii4- 

Bfd of axDtllcDac ltiii«uly erFry retail ahDiNAtcirT In Lbo 

AakRV a Hlrol Crawford*, yna will h* tnl>I thvr >uvc 

• ■b«« '*iunaajpiNi(l."(ir ''VQial Wll," and oceaslotuilly 

• wlitiiifii wll ekUB u> k*vt one "liMUr Uaa Me 
CnwMtf.'* iiilMliira fannni Inirmmiiciii rtiirrf*n 
sMtaaLpMledlovMJklalUBnMebiliMUanBUr. 

Tto Orkwravd to saU br ■&• maker lo Ibe vaaror 
oatv. Uicneb CtawfcMI •boa-tun* 



BANDY LEGS PREVENTKD. 

fiir Ckflrinn l<aialuif ti« v-mUr, uhI Ehn^ ir«iur it-^T - it. 
'VM«» DP lonMcd aaHn n, XATOa;*. a«l Btb 
A«*., ]«•■ Vark. 



QUERY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First inscited June 19. No reipcnse 
to date. 

N. D. C. HODGES, 

874 BHOADWAT, SEW YORK. 



PINANCIAU 



Km Meikod of Protecting Property 

from Lighining. ^ 

The Lightning Dispeller. I 

Price, $20 to $30.— According to itie. ■ 

The Patent Lit; htuioK Ditp^Her !« * cotuluc- V 
tor Bp«cially dettiKned to ilisaipAWtbe enei-fcy 
af k litrbtDioff dificbuva, — to prevent its 
doing bann, — [iIboIiiu HOtnutbiiig in its path 
npiia wbich ite capactlj' for cssstn^ damage 
iBAV b* expended. 

No recorded cue of lighcniag stroke ba* 
yet twMi cited against tm principte of tfa* 
DiApeller. So far as kaown, the dieaipatim 
of K rondurtor hiu tarariably protoctvd u 
tbe condittOD* emplayad. 

Correepoodeoce lulioitwl. 

AGENTS WANTED. 

Tbe Americiui llgbtDing ProtectiOD CompaDy 

United Bank Building, SitHiKCitjr, town. 



1 ALUM A FOR NON-RESIDENTS. 

TAYLOR & GUNSTON 

Taka run eberf c of property for tbe 

EASTERN INVESTOR. 
Cil7. Town, and Subuibaa Lola, 

GardcD, Fruit. Hep and Timber Ltotfa. 

Addreai 504 California Brk,Tacoina,Wa«h. 



TACOMA 



SOUTH aEND 
PU6ET CITV 



INVESTMENTS 



I ePAHANTBR 1* V' '*"■ V" annual 

Is Mtj of tbe abov« ottla*. t ha*« mailp rr»ts 4U 10 
<• par Mnt. per aaoaia for hod r«aid»ntiL t also 
DUkk* Bret iDortf ace. tnoroTrJ real MlateloaMoo 
iuiv*e*^'<>*>^'" MMurltIra rnim *< to ;o jivr mbi. p«r 
aaaam ii^L Alao bare chulcp baraaiaa in Farae*. 
HopsHar avd V«r4*in Lena*. Co nr eepoad-^ 
enm »>licl{«d recanlliit WcBtrm Waahla^oo. All 
iBqolrtcs •oa*<'rv'.I t>r<>m[>iif . AdOriwi 
A.C. Slt'KKLN, Taroma. Uraaktnrt«». 



SCIENCE 

The Illustrated Popular Science Weekly. 

TENTH YEAR. 
More than Two hundred of the lead- 
i ng scientific men and women of Amer- 
ica have agreed to contribute to the 

paper during the coming year ; and, as others 
are constantly joining in this move, to make the 
paper more valuable than ever, it cannot be long 
before there will be a body of five hundred 

competent users of this weekly me- 
dium of scientific discussion. 

Send 50 cents, in postage stamps if most con- 
venient, for 2 months' trial subscription. 

N. D. C HODGES, 

874 Broadway, - - - NEW YORKa 
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A NEW PATENT OFFFCE. 

In Dur Msaes or Jau. 29 and April I, aUeDliou was cftll^d 
to lb« needs of th« Patent OHicf and tli» ftr^Bt injustice 
nbicli iras (M-rKisleutly ruaiutaibed apaiiifil inveniore. llio 
public, the iialton as a wliole, and th« ulHcial sl«IT or the 
Patent Office by the criminal over-crowding of that ofHce 
coDaequeot upon the insunicrent space awigued it in it<owQ 
building', by tbe shameful ahRencf) of provision for rpntjla- 
lion, and, not ]««st, by ihv iutroducliuo of the offices of tbe 
Interior Dejiarttnent into a building orected with the money 
I of ioveutors taxed heavily for the privilege of giviog a 
wealth and a pmaperity to their country, far beyond any- 
thing nixo eUewhere iu the world. 

We nov observe that the daily papers report that on the 
7tb instant Senator Fatktier introduced a bill, not to give 
tbe Patent OAice tbe control of its own buildinj; and tu ap- 
propriate the ^.000,000 or no much as may be needed of it 
to the exieuiuoii and improvement of that building, but to 
erect a new building. The cost is not to exceed (3,500,000, 
and $500,000 is appropriated to begin the work. Iu other 
words, this proposition — it may never be more— is to give to 
the iDterior Department a building erected at a cost of 
$3,000,000 by the inventors of Llirt country, mostly poor men 
itruggliug against every misfortune, and then tn take an 
additional |3.6O0.0OO, at»o contributed by these needy inven- 
tors fur the privilege of making their country and its al- 
ready wealthy men still wealthier, and appropriating that 
to the construction of arutther building for ttie Patent 
Office. In other words still, it is proposed to lake of the 
$7,000,000 which we have, in the course of tbe century, for- 
cibly wreucbeil from tbe almost empty purses of our thous 
ands of talented but iie<^y inventors as a tax upon them 
for enriching their country, one-half the whole for tbe coa- 
atructioQ of a building that it is a disgrace to the nation not 
to have given them long ago, and to give the other half to 
I a Department which has absolutely no claim upon it, which 
l-Lu baen an incubus upon tbe work of the Patent Office for 
years, and which is to-day through the exercise of tecboi- 
cal legal power aud in defiance of justice and public policy, 
a " aquatler " no the territory of the Patent OfTlce and a 
nuisance there. It Ki>ems remarkable that this should be 
powible, in the face of justice and iu spite of the united 
power of all the inventors in the land, of all their repre- 
I aentatives, and of all tbe members of the legal profession 
I who are daily earning their fees by doing the business of 
^tbese wronged inventors. Tbe whole matter is a standing 
disgrace to the country and our represenlativw in Congress, 
and a crying injustice to the men who have built up the 
whole modern system of prodoction of the United States. 

The Scientific American, referring to proposed legisla- 
tion by which it is provided that foreign inventors nhnll be 
taxed the same amount in this oounlry as id tb^r own for 
such protection, says: — 

"The theory upon which we grant patents and the object 
of our patent laws is the promotion of useful arts and iodus- 



tHes, not tbe taxation of iuvealoiaL The aim of onr patent 
laws is to em.-ouraue tbe study and development of new in- 
ventions, whereby multiplied and diversified forms of novel 
industries are made accessible to the people; for by indns- 
tries they thrive. The American law as it stands invites in- 
ventors throughout tbe world to bring hither their new 
inventions and set up thoir new industries. In reward for 
so doing it grants them a patent for seventeen yeant, after 
which the invention twcomee free to the publio. Tbe larger 
the number of patents granted, the greater will be tbe num- 
ber of new industries established, and our measure of pros- 
perity will be correspondingly increaaed. As a people we 
have everything to gain and nothing to lose by encouraging 
inventors, no matter where tbey live or where they were 
born." 

It is in this, as we consider it, correct theory of the patent 
system that all our legislative action and every policy rela- 
tive to patents should be determined. Make tbe patent-feei 
as small as is practicable; atimulate inventors to bring out 
their inventions; insure the most complete 'and perfect pro- 
tection; and give the inventor at least ibv full tvorth nf his 
money. It is scandalous and disgraceful tn tax a poor man 
for the privilege of promoting the best int^rest^ of his coun- 
try. Not one inventor in thousands acquires a competence; 
but tbe inventions of these very men nuke the nslioo and 
its capitalists rich. If the whole #7,000,000 contributed by 
them to tbe Patent Ofllce treasury is needed to insure this 
they should have it — and ten times more if j(Ood use can be 
made of it 



OBSKRVATI0N3 ON THE GROWTH AND CHEMI- 
CAL COMPOSmOS OF THE MAIZE (CORN) 
PLANT. 

Juke is. 1801. seventy-five hills were selected in a field of 
Learning corn planted May IS. Each hill contained three 
corn plants, and they were as nearly uniform in appearance 
as could be found in the 6eld. Tbe seventy' Qve hills were 
divided into fifteen lots, each lot containing fire hills. Be- 
ginning Jane 12, and L-verj' week thcnmflor during the sea- 
son, the plants in four hills of corn in one plat were cut close 
to the ground. Tbe plants from one of those hills were dried 
and preserved, A chemical analysis wojk made of the plants 
from each of the remaining three hillft, .so that during the 
growing season these analyses were made of triplicate sam- 
ples taken each week. The fifth hill of corn in each lot waa 
left to grow, and was measured each week during tbe season. 
Each corn plant in the seventy-five bills was measured every 
week until it was cut These measurements included the 
height to the tip of the upstretcht^d longest leaf and also to 
tbe tip of the tassel when it was present, making a total of 
3,159 measurements. 

The soil in which the com was grown was very uniform 
prairie land, located iu central Illinois. The season was be- 
low the average for corn-growing because of the drouth. 

Like almost everything else that grows, the plants did not 
all make the same amount of growth in height each week. 
There was quite a variation in the growth of the dilTurent 
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Btalks, tbe luaximuui bciifht beiog reached about Aug. 1 ; but, 
tta will be aeen further on. the plant!) had arquirfKl at that 
lime less than oue-balf of their totut dry matter. 

A condonwd .•lummRry of mnie of the obMrvaLinna made 
is given ill the fultowiog table: — 



DurioK the w«ek codinf; Aug. 14 the record shows that for 
thia Aeaiwin an nnuaually large quantity of rain had fallen, 
and the plantji which wero unalyiced that week showed a 
smaller quaotily of dry matter than those of the week be- 
fore. 
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The figures giving the gramsi of dry matter per plauland the 
oomposillon of the dry matter repreeent an average per plant 
of the oiae analysed each week, or thres hills of corn, each 
containing thr«« plants. No attempt was made to separate 
the ditTereul parts for analysis, such an the ear, stalk, aud 
leavex, hut that part above ground was taken as one plant 

Tlic raiufull during tbe season was considerably below tbe 
average, and is here given in incbos: — 

A«ac«f«. JuiWk July. Ancuat. HepUtnilmr. 

TOrwafMM. LOt <.» 3L4S S.97 

rarimt. B.QS 1.11 S.IB OM 

The record shows that tbe average maximum height per 
plant was attained during the week ending July 31; hut it 
contained at that time only 46 per cent of the maxiuiutn 
quantity of dry matter. 

The growth in dry uiatter continued till ^pt. 4, and the 
decrease nfter that date probably was due to breaking off and 
blowing away of dry or dead portions of the leaves. 

Assuming tbe total height per plant to W 100 inches and 
that it was 19 inches high Junv 12, or 19 per cent of its total 
height, also that the maximum growth in weight was 350 
grams of dry matter, the percentage of tbe total height and 
weight Bttaioed each week is as follows: — 



The analyses of the dry matter show that lOO pounds of 
the corn plant has quite a different composition at tbe vari- 
ous stages of its growth. Tbe percents of aab, or minerml 
matter, and also of protein are highest when the plant is 
young, aud these decrease with age; while the uitrogen-frefi 
extract, or carbo hydrates, increases in percentage as thftfl 
plant matures, V 

AsAuming that there are 10,000 corn plants per acre, which 
number it has been found ts a fair estimate of the thickaen 
of planting in Illinois, these analyses show that an acre of , 
corn grown to maturity contains 7.716 pounds of dry nuktter,fl 
uod this dry matter is composed of 394 [>ounds of ash, OF^ 
mineral matter. 666 pounds of protaio. and 6,666 pounds of 
carbo-hydrates. EL H. Fakeunotom. 

CiMEulat, AtrtQuJtursl Rsi>«rin*Qi SwUon, 
Cbampalgrj, IIL 



THE TOMB OF KING AMENHOTEP. 

The tomb of King Amenhotep IV. has at last been brought 
to light in the nokropolia of Tel-el-Amama in middle Egypt. 

yince the cloMe of the year 1890 the direction of explora- 
lions in Kgypt has been occupied in clearing the two most 
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The omission of two wmks in tbe record when no increase 
ID dry mailer was found is caused by the fact that we cannot 
have tbe plant aod analyze it too. 



important groups of graves in tbe neighborhood of this sit 
which belonged to the eighteenth dynasty, and many toml 
have already emerged from the heaps of tMn^ under which] 
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they Uy conw«I«d, and their entrance had been proCected 
with iron doors. 

One of these, No. 25 on tbe ptao, has at last beeo ideotj- 
fled as the long looked-for hypoffoum of the king. The main 
eDlrsnce-panage, cut into tbe mountain to a depth of Qfty 
metres, opens into a chamber supported hy foar pillars. To 
tbe right of tbia passage, another corridor, forty-tive metres 
long, hronchee out, opening into an unHnished chamber 
thonght to be that of the queen. Suuiowhat furtlicr, uu Iho 
same side, are thre« chambers, two of which are tlecomted 
with pointtDgs; and amoiij^ th^iic oocurs the name of the 
young princMS Ateo-Macht, the second daogbler of Amen- 
hotop IV. Tbe deeoraitonti on the walls of the king's r-hani- 
ber repreMut him surroundi.'d by bis family, in adoration 
before the son. The condition of the tomb when found 
showed it to have been disturbed in ancient times, a fact for 
which the circumstances of this reign furui&h abundant ex- 
planation. 

Until 18^7 all that was known of AmcnhotepIV. was that 
be peacefully sucweded bis great fatlier, Amenhotep III,, 
whose qiiMn was a foreigQcr; but that having selected for 
bis only god the life and light giving sun-disk " Atea," and 
having attempted to establish his worship to the exclusion 
of that of other gods, and particularly of that of Amon, he 
aaUigoniied the arrogant prtesLhood, whose gruwiug power 
was already then a force that the Pharaohs must count with. 
In coQsequeoce of this, he found it expedient to leave Thebea 
and to reioovc his court and the iieat of govrrniHent to mid- 
dle Bgypt, where, at Bume seventyflve kilometres south of 
Minieh, he founded the new city, " Khu-n-aten," i.e.. 
Splendor of the Disk, the site of which is now known as 
Tel-«1-Amarna. 

CoosistenL in his u neon promising hatred of Amon and hia 
priests, he changed his own name iu which that of the now 
discarded god of his fathers entered aa an element, and was 
henceforth called " Khu-u-ateu." 

He seems to have been a devoted husband and falhor, 
Iftnd Ulft worship he introduced — and which, after all, was 
[bat a return to ancient sun-worship, and therefore more of a 
[reform than an innovation — seems to have beeu a lofty one, 
*it one may judge from the aspirations kindled by it in the 
'souls of its worshipiM^ni, a^ expressed iu tlie beautiful hymns 
thai have come down to us. 

Ehu-n-aten left only daugbtom. At his death his aons-in- 

Llaw, who succeeded him, had uot the strength to continue 

'the struggle; they gradually ahandonni his faith to return 

to the old popular worship, aud the eighteenth dynasty 

closed with u period of disturhance, indicated by tbe shortness 

, of the reigns. 

Was Kbu-n-ated only a religious refornter, a mere fauuli- 
cal monothelst, who, us has so often been stated, was urged 
by a devout foreign mother to brenk with the traditions of 
. his father's race, and whose blind intolerance tried to enforce 
his owQ views upon his people i or was he a ahrewd, far- 
sighted prince, who, perceiving the danger to tbe royal 
power lurking behind the increasing pretentions of the 
Thchan priesthood, sought to put ft check upon their encrtwch- 
menle and to insure ihe independence of the crown by re- 
moving the court and by surrounding himself with foreign- 
ers, thus defying this formidable caste I 

Tbe latter view receives support from the fact that it is 
against Amon alone that the king's animosity was practically 
directed, and that, whilst the worship of the disk was Ihe 
official religion of the capital, Ihe names of the other divini- 
ties of Egypt reuiaiued undisturbed upon tbe monuments 



of his nifa. and Anion's name alone was everywhere 
erawd. 

Tn 1887 the discovery of the archives of Khu-n-atea, con- 
sisting of some three hundred cuneiform tablets, containing 
imporlAul correspondence between Egypt and its Asiatic 
allies and tributaries, as well as oflidal reports from royal 
lieutenants in foreign lands, threw a most unexpected light 
upon the condition of the ancient civilised world in the fif- 
teenth century B.C. Among the many interesting glimpMa 
thus obtained is a mention of Oanaaa in pre-Rxodua til 
found in a letter from the tributary king of .leruaalem^l 
which reveals the exislence of that city at that remota 
period. 

The fact that the correspondence between Asia and Kgypt 
was conducted in the Neo- Babylonian charart«rs was alone 
Butficieatly extraordinary to draw Ihe attention of the Ivurned 
world to Tel-el-Amarna and bo the remarkable Bguie of the 
mau who. in his day. filled nut only that spot, but no doubt 
the whole civiliEed world, with his strong personality. There 
are many peculiarities connected with the monucnentB of his 
reign and with tbe art they betray that have never yet been, 
quite satisfactorily explained; and despite all that has been 
wrillcn, and the ingenious theortu that have been advanced 
on the subject, there still remains enough that is hypotheti- 
cal to make any monumental dincwvery connected with this 
period of the greatest interest to scholars. 

8. Y. BTi:vB,v80.f. 



A SIMPLE APPARAT08 FOR THE PRODUCTION OF 
LISSAJOU-S CURVES. 

Tke requisites are a piece of thin glass tube or rod, a gas 
ftame, and a slight knowledge of elemenUtry glass working. 
The apparatus consuls of a short pieoe of rod or tube which 
serves as a base or handle, to which is fused a glass thread 
ten or Bftecn centimetres long and from one half to one milli- 
metre thick, carrying at its extremity a second and much 
thinner thread of about the same length, whose free end is 
fuse<I into a small clear bead. Both threads are in tbe same 
line with the handle, and the whole forms a compound rod. 

In constructing this rod, two glass threads of the kiod 
already indicated are selected rather longer than required. 
They are fused together, and the conneoUon straightened by 
a gentle pull while still soft. The double rod is then held 
near its centre, and the finer thread shortened until iu vibra- 
tion it appears, by persiittauce of the visual impremion, as a 
sheet or cone. The thicker thread is next adjusted in the 
same way until the vibration of this double rod. when held 
by ita thicker end, is suDtoiently rapid. This thicker end is 
now attached to a larger |Hece of glass (the handle), aud a 
very small bead formed at the other end. The exact position 
and weight of the bead requireil to form any given set of 
curves must be found by trial. 

Now, holding the head in a strong light, stand nearly 
faeiag the lighl, but so as to see the bead with a dark back- 
ground, and tap the handle lightly with the flnger-ltps. If 
the adjustment is perfect, tbe bead will appear transfonned 
into a shining curve, oscillating or rolling and twisting upon 
itself with inimitable grace like a living thing, and dying 
away with the decreasing amplitude of the vibrations. 

These curves are represented approxuiiately by lh« equa- 
tions: — 

x^a COS m & 

y = b sin (n -|" ^)^ 

where a aud h are the amplitudes, tt is the phase-difference, 

and tbe ratio m.-n is a function of the time. Wbc-n the 
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ratio m .* n cau be expKMed by small ill tegvn the curve 18 com- 
pletely shown by thiaapiiaratua. When tKl« r&tio cannot be 
expressed bystnall, but can by moderate, whole numbeni, the 
curve cannot w«l] beseeo, but may bo readily photographed. 
The 2Ui>sl beautiful effectfi are seen when the ratio m : n has 
almost somtK such valu«« as 1:1, 1 :2. 3:3, or 3:1. Th« valutas 
of a. h, and a vary with every tap of the fluger. and thus 
a siDjtl*- apparatus will show a great variety of curves of one 
class. 

I have not tried projecting these curves with a lantern, but 
I see no difficulty iu the way of such a proceedinff. 



VALUABLE EXPERIMENTS IN VEfN-FORMATION. 

In No. 3. Vol. XII., of the School of Mines Quarterly 
there appeared a short paper "On the Genesis uf Ore-De- 
poails," by W. H. von Streeruwitz, the chief of the Western 
Division of the State CJeoIo^ical Survey of Texas. 

In thcae days of hasty conclusions and the overcrowding 
of scieutiBc literature with opinions and half-developed 
theories, it is refreshing to ruti across an occasional example 
of undue uiodealy in preaentiug- the results of elaborate ex- 
perimentation, My pxcuae for thux tardily calling attention 
to u iniLrked case uf thia character, entirely without the 
knowledge of the author, is the couvlctioa that the gentle- 
man himielf will not lay claim to full credit for the work 
which he has planned and executed in athnruughly 8cientiBc 
manner. Especially does this action iieetc ESttlti^ as prelim- 
inary to an exlea.>jioD of the same investigations by the 
present writer iu the metallurj[ic laboratory of the Arisoua 
School of Minea. In fact, it is only just to confess that the 
inspiration of these last experiuients, for which preparations 
are now being made, came orif;iDally and wholly from the 
most interesting results of Professor vou Htrooruwitz's patient 
and intelligent obaervationa iu his laboratory at Houston, 
Texas. 

In the paper quoted Professor von Slreeruwitc does not 
make very clear bow much of the value of his wcU-fortifled 
conclusions rests upon the skill with which he baa himself 
conceived and executed a most convlacing series of experi- 
ments. But those who have seen some of the tubes with 
miniature veinH of gold, ftilver, copper, lead, etc., and others 
with beautifully formed agates, need only the concise rea- 
soning of the article referred to, in order to undenilaud the 
originality, perseverance, and devotion to truth with which 
the invp»tigatioii \\&» bt>«n carried out through several years 
of diligent ex jKiri mentation. 

Iu the language of our author, the experiments would, so 
far, appear to establish the following points, viz, : — 

1. It is principally the iron which, in silico-ferruKiaoua 
fissure veins, bmught the other metals from greater to (by 
mining) acceesihle depths. 

8. Most siliceous ore-leads, carrying also large quantities 
of iron and having silico-forragiDous outcrops, seem to be 
deposited from hot aqueous solntionv of the metals and sili* 
cales. 

3. Metals and melsl combtoatioiis contained in the rock 
surrounding the flssum and crevtcea were probably leaohed 
out by the hot liquids contained in the fissure* and precipi- 
tated on and combined with the siliceous iron growing up in 
the fissures. 

4. The fissures could be charged with ore-veins in a eom- 
psratively abort time, since, no doabt, high temperature and 
^vanie cnrreots existed in the flasures at the time of forcna- 
tiOD of the ore-googues. 



9. In contact- gangues the precipitation and deposition of 
ores was materially facilitated by (galvanic currents caused 
by the contact of ditTerent rocks, and it is owing to the preva- 
lence of ^Ivaoic currents that in most cases richer deposits 
at the intersectioo of two or more leads were formed. 

6, The so-called iron oulblows (" gossan,*' "eiserner hut," 
" PacoB," " Colorados," etc. ) are frequently not the product 
of igneous eruption, but a deposition product from aqueous 
solutions; and alterations in the rocks contiguous to such 
oulblows are not necessarily the result of eruptive agencies, 
but of a leaching process. 

7. The formation of handed agates does not always take 
place, as is ijenerally believed, iu the cavities of a rock, but 
can also occur free iu solutions; and the thickness of the 
bands progrewuu from the centre outwards, although a re- 
verse process by osmosis may he possible under certain con- 
ditii>ns. 

The banes for these conclusions are somewhat more explicit 
than might, perhaps. b« inferred from a reading of Professor 
von Streeru will's paper alone, hm, as he is most careful to 
insist, the experiments possess their greatest scientiBc impor- 
tance in the clement of suggestireness for future inqutty. 
It is remarkable that so little has heretofore been dooe in 
such directions; and, like the adniirnMe flexure tests of the 
United States Geological Survey in orographic work, they 
point out little-trodden fields iu geology which offer rich re- 
wards to capable investigators who will approach the prob- 
lems in inductive experimental mood, following the ^idaoce 
of results as ihey arc gradually manifested. 

No one will be better pleased than Professor Strcoruwits 
to know Ihat others are earnestly engUKed iu this study. 
The incidental discoveries, whatever they may be, are liable 
to prove as interesting and valuable as atiy which may be 
directly sought, lodocd, it is impossible at this juncture 
to predict to what legitimate length the investigation may 
lead. 

The main thing to bo desired is the inauguration of a 
large number of experimeiils with as widely varied condi- 
tions us possible of material, situation, environment, and 
activity. While co-operaliou is uot really essential, il ran 
do no harm and may result most beneflcially. Hay not 
some of our lealous young geologists be induced to undertake 
this work, which should be continued with constaot observa- 
tion for a term of years ? 

Instruction will gladly be given to any who may require 
it, and from those who cannot otherwise aid the cause 
thoughtful suggestions will be most welcome. 

TulfO. B. COBSTOCK. 

Olnnar ttoSool ot MIdni, Tu>»>d, Arisonft. 



ROYAL METEOROLOOICAL SOCIErT. 

At the meetinK of this society on Wednesday evening, Msrch 
16, Dr. C. Theodore WUIiams. the prebi(ii>nt. delivered an address 
on the " Vatuo of Meteorolo^cal Instruments iu the Selection of 
Health Resorts." He drew attention to therm om^lera, maximum 
and minimum, as the roundutlon-stonc on which meilical clima- 
tnlofy rests, and instanced effects of extreme cold or beat on ihe 
human oricanism. The direct rays of the sun are of the greatest 
imi>nrLMnce, and in heallh reanrtd should be utiHsed to the fall: tn 
fact, outy chmatoa wli>'r(>, during the winter monttts. even a deli- 
cMte |>erson cati li» or itit for several houra a da; tusking in the 
sunshitu* are to bs recommunded for moat complaints, and the 
various forms of sunshine rvourders are uoed to aid the medioal 
adviser in choice oT such health stations. 

After referrinti to the value of rain gauges, hygrometers, and 
barometers. Dr. WiUiamii slated that many health resorts owe 
their reputation alm<Ml ttolel; to their shelter from cold winds i for 
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lni>tAn««, th« advanUge in climate which Hferen utd Menlone 
•enjoj ov«r Mars^jllfo is chiefly due tn th^ir twing more Mhvl(#r«<l 
fitMD the mistral, or Qotth-weat wind, the acourgv of th^ lower 
Tall«r of the Rhone from Valence to A»ignon, He went on lo (1»?- 
•cribe the clioiHte of the RiTiera, UlQ*traUDg it by lantern slidefl 
from rfceot pliot^-grapb?, Jncludint; views of Hyere*. C'ostabella, 
CoiuM'i, Xico, Mcotooe, San Romo, etc., and he showed the three 
pruicitiMlaiu»i« of the warm wiuter In this reglou to be: (1) the 
awithern latitude; (2) tbe protection from cold winds by mountain 
ranges; and (^t) tbe equalizing and warming influence of the Med- 
iiemnean Sea, which being prartically tidetets is alwayH M]ually 
pnipTit, not varying with hoar nnd fieoaon, Dr Williams men- 
tione'l ihc weak polnti of the aouth-ofFmntw rlimale, with ita 
biutitenng niiotrAl. its oecastosal cold M^e. its mot-Ht sirorco-wind ; 
but mimmed up the Riviera winter climate as being, on the whole, 
cle^ir, lirighr, and dry, with fi>g and mi»t practically unknown, 
with a winlPF temperatnte of 8** to 10° higher than England has. 
thooith nulijt^t to cnnaidenihiA tiocturtial nujlation, with atoul half 
the number of ratuy days awl four to fire the nuriilier of bright 
otHV which she K'»n boast of, with cold winds and cold weather, 
without which it would lose its bealth-giTingelTect. 

After the delirery of this address tbe meeting was adjourned in 
order to allow tbe fellows aad their friends an opportanity to in- 
spect the exhibition of inslrunirnts relating to climatology which 
bad been artanjted in the roomti of the Institution of Civil Biigi- 
neen. 3S Ormt GeorgL' StrL-et. The Mi'teorulogicul OIGce nbowod 
■ Kl of iiMtru iiii-nlii oec<(«9ary for the oquipiuent uf a climatologi- 
cal station, rit., Stevprifton thormometer-%creen, fitted with dry- 
bttlh. wpl-bulh, mnxininni und minimiini therinonie|i-ra; and ».Iso 
• rain-cau){e. Thertiioim^t^'nt W4?re also shown for a»wrlatning 
the temperatures on ibe ground, under the ground, and at a dis- 
tance, as Well sn for recording lemperature continuonsly. Varioaa 
forms of sunshine recorders n^ere exhibited, as well aa a number 
of artinomelcr* and solar radiation liMtrumeDta for aKertainiog 
the hiottng effect of Ih^ eular mya. The exhibition Included a 
large and interesting collection of hjgrometera, aim several rain- 
gauges and other in9trunient.-t. Among the carioBltiee is n piece 
of plate glfL'S which whs "starred" during a thunder-storm on 
Ang. 21 1879; this was not Virnkcn, but It has a numltcr of wavy, 
balr-likp lines. The enhit'Etion contains a large number beautiful 
photfi^aphs of clouda. lightning, sod snow-scenes, as well as of 

! Ibe damage done by the destructive tornado at I^wrence, Maxs., 
r.8.A. 
lol 
ine 



NOTES AND NEWS. 

Ok April 16. nt the [>e|Mrlment of Archieology and PalEeon- 
lolofEy of the Uuiretait? of Pennsylvnnia, will take place Ibe open- 
ing of the I-oon Colleoiion of Objeclj need In Worsbip, already 
^ferred to in these columns 



— A vtry intense light, socb as is required for pholograpbic or 
fKXVsionally for medical purposes, may. as is well known, l>e 
readily obtained by burnltii; magnecilum ribbon, which has, how- 
ever, the disadvantage of beiiig r^omewbat pxpen-^lte. An excel- 
lent aubMitute. nccordiwr lo lAincet, liav been found by a Preuch 
fdKmist, M. Villon, in aluminium, which is about a third of the 
price of magnesium, and which may be utilized in the name man- 
nrr by burning it in a spirit lamp, or. if a flame of much more 
intense brilliancy is required, in a coal, gas, or spirit flame sap- 
plied with a jet of oxyg«>n. In Ihciw it huniM uichotit emitting 
fames, in which reH[)e<'l it iiii superior to mft^iiosluri). The light 
given by aluminium hs* n high actinic power — nearly as high, 
indee<l, as that of msgnesinio. The most convenient «ay of ob- 
taining a very inter.ae light, according Lo M. Villon, is to use a 
lamp provided with a jet of oxygen at the cenire of its flame. Into 
which pou'dercd nluHiinJuni mixed with a quarli-r of it« weight of 
lycopodiuui and a t<Aeutieth of its weight of nitrate of ammonium 
can be projected by means of a lube furnished with an air-ball. 
This gives an exceedingly intense liicht, withnutsmoke. A mixture 
of alnminium powder with chtorate of potash and sugar can be 
igoited, giving nn intense tight by means of gun-cotton, but is 
■omewhat dangerous. Probably the bc«t plan for medical photog- 



raphy, or for laryngoscopic and aurosoopic and other demonstia- 
tionn, woidd be to burn a ribbon of aluminium In an ordinary oplric 
lamp. Of course, if oxygen and an oxy-bydrugen, or an oxy-aleo- 
holir, lamp were at band a much more intenao light could be ob- 
tained. 

— The London rimes of March 84 printed the following oom- 
nannicatioa from a correspondent: Under Ui» direotioa of tbe 
Anatrian Government an interesting series of deep-««« explora- 
tions hafi been conducted rfC^^ntly in the eastern parts of the Ued- 
iterranean. by a scipntific l»arty on twurd the * Pola." At one 
point, about SO nautical miles south-west from CapeMatapan, the 
"Pola" found a depth of 1,400 metres {S.IM fathoms), followed 
witbin a few miles farther cast by a depth of -I.OW metres (2,880 
fathoms), whicb are the greatest depths recorded iu the Medlter- 
raaean- They have reofivud from the Auatrian Hydrographiral 
Board tbe name of Pola Deep. Tlie great depTMsioa of tbe 
Hedltcrnmean mu»t tbm bo shifted uonslderaMy east from its 
former central position on tbe maps. Another deep area waa ex- 
plored iM'Lwceu Cundiaand Alexandria — the depths attaining from 
8,810 metres (1810 fatboouif aome twenty miles sourh.eiist of 
Orandes Bay, and from 2.3SS metres (I.eOH fathomm} to 'i,ViO 
metres (1.322 fathoms) within n ^hort distance from Alexandria; 
the maximum depth sounded being S.068 metres (1,678 fathoms) 
in 28" SB' 30* north latitude, and 3S? 19 54* east longitude. The 
highest temperature was found during the first [lart of the voyage, 
at deptbs of 1 to 60 metres, the luKheiit betug 60.8" Fahrenheit at 
I mutro; the lowest temperature, ^iii". whs observed at the issue 
from the Adriatic Sea. at a depth of 760 metres. In explorations 
conducted eome two years ago in the Central Mediterranean, it 
wa."! oheterved that the denaty of the water and its saturation with 
salt increased with depth, and the same was ncticed in the west>i 
em part of this year's cruise. Hut in tbe Eastern Mediterranean] 
the denttity of water varies but very little in the diSereut strata, I 
and it is higher on tbe whole than in tbe west. The transparency 
of the water is very great in the Eartern Mediterranean. Al- 
together the " Pola " made no fewer than 50 deep lum soundings, 
27 of which touched depths of more than 1,000 metres. 

— P. BlakittoD, Son. A Co., Philadelphia, announce Ihitt they 
will soon publish " Phyalcnl Education,"' by Frederick Troves, 
F. R.C. P. The subject of physical education as a hygienic meaaure 
baa recently nttraded so much attention from school hoards, the 
medical proft-esion, and sanitarians generally, ttiat it now ranks 
in iiD|H>rtanc^ witli the various branches of >ttudy [luraued in otir 
public "cbools and txillegeH. To th« average city man or woman 
of sedeolary occupation physical exercise Is of ijuitess much ooo- 
sequence as it is to school cliildreo and collie vtudvuts. It is. 
hoivever. often taken up unwisely and to tbe lasting harm of 
tho!>e who In Ignorance attempt methods that are unsuited lo tbeir 
phyiticnl ooudiiiou, It boa therefore been ihouzht advisable to 
publish, from the advance sheets of "A Treatise on Hygiene." 
this paper by one of the best known medical writers of the day, 
that it might lie within tbe reach of iboee who would not 
perhaps care to purchaae tbe larger work in which it will t»e 
included. 

— Hoiiehtnn, Uifflin & Co. annnunne thnt Mrs. Olive Thome 
Miller adds to her two excellent hooks atmut birds already put>- 
Itshed by this firm a third, to which she gives the title, ■- Little 
Brothers of tbe Air." It descrihes between twenty and thirty 
different birds, and for all lovers of birds, who are happily very 
numerous, this little book has special attractions. Profe^norl 
Child has prepared the eighth part of bis remarkable edition of 
" Guglixh and Scottish Popular Ballads.** It was oriicinslly ex- 
pected Hint (he work would be cotoplete with tbe eighth part, 
but Pri'fcmfor Child bos iKett successful la discovering a good deal 
of msteiifll which be bad hardly anticipated 6DdIng, so tbat ; 
leaat one more part ia necessary to complete the work. "Tb*'^ 
Ratchel Guide for the Vacation Tourist in Europe " has been re- 
vised for I8S9, and. as heretofore, holds tbe flrtt rank amonc 
Guides tor those who wish to cover only a part of Etvope. and 
moke a tour Instead of a thorough contlnaed study of many 
places. 
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BnBeuraoiOL-UnlUiiI RUleaMidCiuuilA... |3^»yMr. 

Ur«at BrilBln and Eurofifl 4.90 » Fwtr- 

ComiDuulc&tlon* vUt ba valixtmsd from «ii; qu«rtar. AbMimau of mtdrnMABv 
pkpata «rw noUoItoil. taA otm huaOrpd copies of tbe I*au9 OOOtaioliiiE ncll vlU 
be nftUed tb« uitbot oa r«qa««t in odvaaae. flo)ootn<l nukniucripM wtll b« 
ratanied lo tlie kntb&r* onlr wbiu th« nquldte aniDuat at prwUffo kccan- 
pMilM t,be maDiuiMipt. WIi*tcT«ri«lnUinilMl for idimIIod moal hu Milbmtl- 
DMed tiT Uw Ukiiw Mid addrMM of the «r)t«r: uol auoiMBoril* for pubUnAtiao, 
bat ma > Knuraolj of good Ikltb. W« do not bald oura«il*<Hi rMipfliiilblo for 
KBf tIov or oplntoDii vipraawd la Uie «on*muiil(»Uuiiii of our corr(<«p(]nduiiti>. 

Atuattoa U c«ll«<t %t tlw " Waku '' oolunm. It !■ lOT^liuble u Uiioae who 
tiM It to wUeltliw l&IomwtlOD or sMklDc haw podtioAa. The nkme maA 
■ddtM* of kppUutnU ahould bu kItmi la fitll. ui thbt umv^ts will go i]irc«l to 
tbcin, Tlir "KxohkRm" «ulitina la Ukewlaa ojwa. 

For AdvvrUitng Ratea ^pplj kj HaxBT F. Tailob, << lAfayette FImc New 
York. 



THE EVOLCmOX OF COMMERCE.' 

FOK over tliree thoiisand yiiini the KU-at bit^liway for cnminerce 
biui bM'ii fruui luOia by the PetBian (lulf and the EuphrAtett or by 
the ReO Sta to the MtKliterrati'eati, and thence throiii^h tho Mm)- 
iterr&nean by Gibraltar to western aad northern Europe, and, in 
our day, thence to Ainericn. 

Along thU roul« cities and nations baw gprang up, increaaed 
In irealth and power, and ptuacd away, ^viog place to other 
cities and natfoo^ fiirthc^r westward. These nations bare Lm-h 
great carriens and dtstributorfl or mineraU and Kood«, as w«ll as 
capitalisU and banken>, or carriers, lianken and mauuracturerB', 
in <*ith«- CMO oootrutliug th« comnwrcv of the world. This con- 
trol Han never for any long period boen hvld by tbe saoie race, hut 
has passed from one nation toaaother.alwayii from the east toward 
the we»t. 

The earliest highway of commeroe waa from India through tbo 
Persian Gult, up the Euphrates to tbe Mediterranean; and car[>eta 
and precious stones were ihen aa now carried over lhi« route. 
EsploratlODB and doireya for a railroad Itavc been recentlj made 
along this "our fuluro highway to India." Caravana brought 
apiccB from Ambia and rich Htuffs from Babylon and Nineveh to 
the tthoie uf ibe Red Sea. Solomon made a navy of ahjps and 
Hirstn Rent in the navy hii " 8ervanu, f>hipmon that had knowt- 
edge of the sea, and the; brought gold from Ophlr, great plenty 
of alinDg trees, and precious stone.s." 

Tyre and Sidoo founded colonies on tbe shores of Ibe Mediter- 
ranean, enalaviog tbe Spaniarda and compelling tbeot to work 
tbe Diines of gold and silver already o|ieoed in Bpaln. Their ships 
■oiled tbrougli tbe McdKumuieau, by tbe Pillars of Hercules, into 
dw Atlantic Ocean, turoiug uorthwanl tu Kui^land for tin and 
copper and on into tbe Baltic Sea for fura and amber; turning 
southward altHiK tbe weelem coast of Afrira. paoiing certainly 
(wo thouBuid miles to the equator and probably rounding tbe 
Cape of Good Hope into the Indian Ooeao. Producta from the 
w«Bt were brought in ships to Tyre and Sidon and exchanged for 
tbe goods of the east, their merebBDCB making profits on each 

■ AoDoaj mddrsMbr Ui^pra«tdflDl., Boa.Oanl<n«r0.nabb&r<l. PrMeolvd 
lo lb* Vsiloual Ofufropblo Soclvtj 4«a. i\ im N«L Owog. Maf., Vol. IV.. 
tMt. 



trannaction both as merchants and as carriers. Tyre and 3idoD 
became wealthy, luxurious, and effeminate. Soow of their dU- 
sens saw in Africa a richer soil and a twiter sAualioD for a large 
city, and founded Caitbafce. Tbe Carthogiuiauii inbeiited tbe 
trade of Tyre and Sidon, and in addition opened highways to Eitypt 
and into tbe interior of Africa, bartering their wares in Egypt for 
corn and giuin and in Africa for ivory, gemB, and Hlave^t. They 
planted coluoicE in Africa and Sicily, and for n time were tuooeaa* 
ful rituals of Greece and Rome. 

The rule of the ocean transferred from Asia to Africa remained 
there but a short time, for the day of Europe oame with the riae 
of Greece and Rome. 

The Greeks founded colonies in Asia Minor, Sicily, and Italy. 
The ruins of great citiea with Qreciau Lemplea and ampbitbcatres 
are found at Oirgenti and Bynii.-U*e in Sicily, at Psmtum and other 
placet in Italy. Under Pyrrlms, their armies were defeated by tbe 
Romans and their culonitw captured. Deprived of tbeee, their 
power rapidly declined and Greece became a Roman province. 

Rome. 

Roma foand«d f*w colooiee, but she ounqiin-ed the nations of 
Asia, Africa, and Borope, and brought under her sway dliea, 
kingdoma, aud empires. She boasted of fi le hundred cities tn ber 
Asiatic province ibat bud been founded or enlarged aud beautified 
by tbe Cie«ur«. One hundred and twenty vessels each yenr broogbt 
tbe goods of India from the delta of the Ganges, and large fieets 
from Egypt came laden with corn and grain. She imported from 
every country, but eiporlcd little, paying for her iuiporls by taxes 
levied on her colontsta. 

Rome was the tirat power to incorporate conquered !ttat«« into 
her dominion and extend ciLic«n4bip ic all the pei>p]e in her em- 
pire; so that Paul could say in truth, ' ' I am a Romiui citixen aztd 
to Ocesar I appeal." 80 salutary and benellcial wa^ her rule that 
under it theae countruii prospered mont than under their own 
rulerH. What Rome seized with strong bands she defended, and 
in return for taxation gave protection. She has no more eudurttig 
monuments than her roads, tbe remains of which are uow fouiKl 
in every country of Guropo. Though built us military and post- 
roads, they were used largely fur commerce. All started from tbe 
goldeu ukile-stoue iu tbe forum; ooe raci over the Brenner pan 
noith-eastward to tbe Baltic Sea, another followed tbe nnrtb-wefit' 
orn coast of ibv Mediterranean to Spain and southern Prance, an- 
other crossed tbe .Upe) and extended through France to the Britisb 
Channel aud through England ti) Scotland, where the Romans 
built a wall, ruins of which now hear witness to its strtu^th. 
Another way wentaoiithward to Naples and Ilrindisi, and another 
led eastward to Macedonia and Urcecif. As these wen tbe only 
roads in alt tht'se countries, it was truly said, " All ways lead to 
Rome;" and over them the messeoKeniii of Oeaar travi'Iled more 
rapidly than the mail-carrier of our fathen 00 our mail -routes, 

Venice and Genoa. 

After Qve hundred years of empire Rome full, and the Dark 
Ages followed, EVom A.D. 400 to A.D. 800 commerf-v and trade 
died out. The only veMsel^ on the Mediterranean and Baltic were 
piratical crofia; Jerusalem and the Holy Ijind wero capture 1 hy 
the Turks; the CruaadoB l)egan, forerunner> of a highi^r civiLuear 
tion and more extended commerce. Ttioiisonds and teas of tboa* 
sands of people from all pnrt.^ of Europe and all ranks of life, bear- 
ing the pilgrim's bailge^ihe t^ood-red cross — Journeyed toward 
the Holy Land, Hrsc in va«t crowds led by PMer the Hermit, (hen 
in great armies led by kings and generaU. For two hundred years 
this movement continued. Venice and Genoa furnished ship* to 
carry the armies of FVonce from Italy to tbe Holy I^nd. Tbe 
Venetians were shrewd merchants and drove bonl bargians, stipu- 
lating for oesalous of land at the beet commercial points and ade- 
quate compensation fur their aervioee. After tbe failure of eaob 
Crusade they brought back remnants of the troops and pilgriaa, 
and with them tbe products of Asia Minor, atKl books and art 
trenMins from Greece. These were distribated all over Italy. 
and li<4 to the ronaisMoce of the thirteenth and fourteentb een- 
turica. 

The trade with tbe East brought power and wealth to Venice 
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and OcnoA. Thej foaoded cotoDtea on the BUtck Sea, in Asia 
HiDOf , and on tb« Asiatic coast. Venice alone bad three tbousand 
merchant vpsi^ls. Tbeir commerce waa not oonfln^d to tbe bor- 
ders of tbo Mediterranean, for the goods of the Orient wftc dij- 
triboted by the way of Au^burg and Nuremberg to the interior 
of Q«rm«ay and to the lownsi of tlie Han.watie Confederatkui. 
ThiM oomiu're* «ra» op«n^ with the int«>rior of Europe. 

Bjr the failure of the CrmadM, tbe power of the Turkit, wrhkili 
bad be«fi for the time checked, gren- and increase^]. They coo- 
quered tbe holy places of tbe earth. Asia Minor and Hyria, and 
OoaUy, croatiaK into Europe, Rained Constaatuiople. Tbe colooiea 
oC Vaoico und Oi>noa xreta capturi-d; IbeEr fleets dtjaiipeared from 
the Ui.-ditt.-rriinean. In western Europe tb« Spaniards under Ferdi- 
nand and iNilH'lla oanqiicced tbi> Mook. who for many tgoi bad 
occupied tbe larger portion of Spain; and um the Crvsocntapiwured 
in eoBiem Europe, iba Ooas triumphed in tbe west, 

Spain and Portugal. 

Then a n^A- power app«aruJ it|X)n tbe sta^. Spain and Por- 
tugal ontofL'^l upuo an era of espL>ratiot) and dittci'Tcry in regions 
unknown to Venicv and Genoa. Commerce, which in the Ulddlo 
Arw had bneo cnnHned to tbe Mediterranean Sea, wa£ now ex- 
tended to tbe countries on, tbe Atlantic Ocean, and tbe Cape 
Verde Inlands, Madeira, and the Canaries were diacovervd. In 
one generation (beiween 1470 and ISOO A. I).) more and greater 
diitcorertea were made than to any other period of tbe worid'a 
history. Tbe Porlognew tailed along the ea«t»rn coast of Africa 
and rounded the Cape of Good Hope; Va»oo de tiama crossed the 
Indian Ocean to Indin; Uolumbm sailed westward to Bni the 
Orient, and diwovere<) a New World; Mtitellan circumnarigaCed 
theglobe; Balboa crowed the IstbmiH of Faoaiun aud was ilie Brsi 
to wo, on tbe sacue day, the sun risv out of the Atlantic and set 
in tbe Pacific; and suoo tbe eastern and wistero coasts of America 
were explored from Newfoundland to Cape Born and from Cape 
Horn to Panama. 

Both Portugal and Spain claimed all the New World, and as 
they oonid not agree upon a division of cerrilory they referred tbe 
matter to the pope, who divided the New World between them. 
Tlie Atlantic became tbe great biKhway for oommeroe, while tbe 
Medit«>rnu)e.in wm deserted, and Venice and Genoa oxiitl^id only 
In the past. 

Tbe commerce of Portugal was coextensive with her dominion, 
which extended from Japan and the Spice rolnnda and India to 
tbe Red Sea. thence to the Cape of Uood Hope; and with their 
poaiewions on the eastern an*) western shorce of the Atlantic and 
in Africa and Brazil completed their maritime empin.-, the must 
ezteOKLve tbo world ban ever auDn. Then a single fleet uf one 
bundred and liftr to two hundred and fifty caracks sailed from 
the port of G»a to Lisbon ; now there sails but one veesel a year 
from all India. 

From Spain «>bipH sailed both to the Caribbean Ben and to Cape 
Horn and thence to Chile and Peru, or direolly norlh-wefltwHrd 
from Cape Uorn to the I'hiltippine Islands. Spain conquered 
Mexico, Uentral America, and all South America except Brazil. 
Tbe gold and atWer of Peru and Chile and the goods of theOrit>nl 
were liruuithl U> Spain and Pbrtugal. Am llieir weallli »iid power 
incr«at!*d tbe spirit of explonttion d^^creuiwd, and for m'urly twu 
hundred years the Spanisb i>bips sailed in a llxed course by the 
wme lanes, exploring the ocean oeitbcr toward tbe north nor the 
th, leaving undiscovered the great continent of Australia and 
numerouB gmiiiH of islands, , 

The Spaol»b and Portiigtiese lisaders were Cfivsllera who de- 
spised all commer<v excepting in eold and silrer, all kinds of 
mauufactarea. all manual labor, imd the cultivation of the ground; 
they came not to colonize, bnt to aatiafy by the labor of tlie en- 
alaved uttorigines their lhir>t lor gold and silver. The whole 
political {Miwer was retainifd by the king of Spnin and adminis- 
tered by Hpaniurds. Whilf the silver and gold of America and 
the wealth of tbe Indies poured into tbe treasuries of Spain they 
wantw) nothing more. Like ancient Rome, they took all the 
wealth of the conquered countries, making no return; but they 
did not, like Rome, give wise and equitable laws and a stable gov- 
enuDvot to the countries they euoqut-red. 



The Netberlaod*. 

The inhahitantn of the Nethcrlamltt were manufacturers. aaA 
supplied llu' markets of Spain and Portugal and their colonies, 
thu^ reaping a« lar^ proHls from their irtide with thMe couti- 
tries as tbe Spanish and Portuguese from the mines of gold and 
silver. 

No port of Europe, says Motley, aeemed so onKkely to beoome 
the home of a great nation as the low noanCry on tbe north- 
western coast of tbe conUnent. where the irreat rlveTs, the Rhine 
and Scheldt, emptied into the North Sea. mid wht^ni it waw lixrd to 
tell wbt^ther it wiw land or water. In this region, uut<;ast of ocean 
and earth, a little nation wrested from tiotb domains tbeir richest 
treasures. 

The commerce of tbe Ban«eatic towns, which had depended 
(or their trade on Venice and Genoa, became leas and less oa the 
glory of those cities waned.- Antwerp, with tia deep and oon- 
Tonieol rivers, stretched its arms u> the ocean and caught the 
gulden harvest as it fell from Its aisler's grasp. No city, exiwpt 
Paris, suriiossed it in popnlatinn, none approached it in splendor. 
It became tbe commercial centre and bnoker of Europe; Sve thmi- 
saitd merchnnta dally assc-mbled on Ita exchango; twenty-fire 
hundred vi>ssels were often seen ut oooe in its harbor, and live 
hundrtxt daily made their entrance into it. The manufactures of 
[■landers and tlie Netlierlands had been noted for many generations, 
and now vastly iticreaited and were diitu-ibutMj all over the world. 
The Nrlherliuvlft, thotigli tlw* smalle)>L, >>)^-n.rne the we»lthiest 
nation of Europe. Tfaen came the long •continued war with Spain, 
ending in the siege and fall of Antwerp and in itie impoeition of 
such taxation .ts no other country had efer enduretl. As Ant- 
werp had grown on the ruins of the Hanwalic towns, so her fall 
became England's gain. 

Prance and England. 

In America, north of Mexico, neither silver nor gold hid been 
found to tempt tbo Spanish and Portuguese. The larger portion 
of tiie northern Atlantii^ coiul was one long sand beach, broken 
by great estuaries and tli« moulbs of great rirem; the reat was 
rocky and rugged, the temperature generally cold, tlw land unfer- 
tile and barren, i-'or these reasons North America was left to tbe 
French and English. The French claimed C«oi^a and the whole 
of iho t'.-rritory of the United States save a narrow strip of land on 
tbe Atlantic coast. Tbe Fteacb population was small and was 
made up principally of (ur traders and half-breeds; Great Britain 
held New England, Virginia, and the Carolinua. 

After the flrst fever trf religious colonisation hod lu-Med, ahiMt 
the commencement of the oghteenth century, there wat scarcely 
any emigration from England to Ameriai and but Iittl4 trade be- 
tween the two countries. The population of North America was 
small, its commerce less, with little proflt to the Bnropean mer- 
chants. The country possessed no pc^iuliar adcantages for tbe pro- 
duction of articles of value in foreign markets; there wainotliinc, 
therefore, to incite immigration or commerce. 

Tlw chief induceuMfUt to tbe English to navigate tbe Allanttc 
wan tbu hu|m of ('apturiiig the Ireafure-laiien Spanish galleons and 
the rich S|Hinisb cities. 

Sir I^ancis Drake, Sir Walter Rili.<i^h, and (;4ber navigator*, 
aided by <ju«eu Biizabeth. with b«nd< of liuccooeera, refugees 
from all countries, though mostly £nglisliaw>n, explored tlie r«~ 
ce«»es of the Caribbean Sea. crossed the Isthmus of I*attama. and 
launched tbeir little vessela on tbe Pacific. In fifteen year* tbey 
captured tive hundred and forty-Bve trensure ships, sacked many 
towns, trained the Englith seamen, and laid the foundation for tbe 
navy of (ireet Britain. 

The Ki''>*t^b of English commerce was slower ibm that of 
Spain, Poriu^l or Holland, and it was not until the middle of tba 
eighteenth century, or two hundred and fifty years after the dis- 
covery of America, that she entered upon that career which gave 
ber the control of tbe ocean. Iter c«mmerc« was huUt up by 
protective laws, founded on the Navigation Act of lATil. which 
[ffohibited foreign vessels from carrying to or from Eciglanl the 
commerce of any ooootry but its own. These laws were uni- 
versally regarded as among the chief causes and mo«t important 
bulwarks of the prosperity of Great Britain, and they were con- 
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Unued until Englifth )i}u\m conUollH the cHrrying trnile of (be 
world, rtk! w-vre not Bn»lly rcpe«lM utittJ 1894. 

The uiwliaiii-'al Oeviow of Walt, ArkwriRbt, and otber gr«at 
inventongaTe to England that supremacy in luanufactures which 
she has ever Hinco retaiDfil. Thp Freoch revolution a liltle later 
arooied tli« fear of tlii; stato-'inen. luiTi^bsulB. and ciipllaliKU of 
Eagland Ihat tbu energy of the n<'n- re|iubltc would bu at umnip- 
otvnt iu mureautileaffolrs a^ on tho Aohi oT bactlu. Tliey tn^liovfJ 
that France niif;lil rti'j^tii the colonies and with ihi-m Ui? 
cutnnierce bIib hul \oet, and th^i^foru Gn>flnnd deolarcii war 
against Xapoleon, trhich was carried on nhnoist cnniiniiously 
from 1793 to 1819. Tha ahtpplnit of the contiuent <lisappenreil 
or wiH captured by tbs a«e>t« of Enftland; the colonies, and with 
them the cotnoieroe, of Spain nad Porlugal, Holland and I'Vaocc, 
passed to EnKland: and though she is »till burdened with the 
debt then crealnl. nhu has aevet lost the uummerce and carrfing 
trade nht? thvii obtained. 

The ("dvubitioii of tho colonies of Great Britain U about one- 
nixth of iIr> entire po|>ulation of the globe : and tbuir Ivrrilory 
ojrnprises eighty jrcr cent of ibuavaikbte temperate regiona of 
tbp efirth beloniting to the AngluS^ixun mco. 

The (-0')iEiiorL-« uf Englanl has given wt-nlth to ber bankers 
and iui-r(.*haiitH. yml omploym^-nt tn ber nrlisan^. ahip-buildors, 
iron-workers, minem and iiinniifuosurer.i. Her ext'orta of pro- 
duce and manufnctureit have incri-ased live hundred per rent to 
flflT years, or from $35<I,R0().000 in l»40 lo |I ^77,000.000 in ld»0, 
and are carried hj her ahipa to every quarter of the glol>e. 
Though dependent on America for 1i«r food suppltes, these are 
moved in Britliih uhipt). The coiuuii'i'cc of the world jxiys tribute 
to the banker* of London and niake» that city the money centre 
of tbv world. Her be^l marhei ia ludia. and frotn Uiiiia cowes 
ber latgeet imports; next lo theae from the United States. 

India. 

E^ypt, Ninereh and Babylon in prehistoric ttmes, Tyre and 
Uidon and Oreece nnder Alexander, Carlliaite and Rome under 
tbe CtwHTs, Venict> and Genoa in the middle ages, Portugal and 
Holland, and lastly Cogland, have drawn great stores of wealth 
from India. 

Krom India •»ci<ytce and literature were handed tm to Europe. 
and from Intla ha» eome the religion of mora Ihsti half of the 
human rout.'. Fur India I b^ Spauluh aailed westward; for ludia 
the Portugu'iiv sailed eastward: Portugal was tbe Qret to reach 
the goiil at)d oblsiu the prize. Greater richee have been drawn 
(ram India than from the gold and itilver mtneH of America. !*tnce 
for all Me*i it has l-een the etorehonw from which trea.>«iirea were 
dorlTCid. Portugal held Ln-lia from about 1500 to 1600. Ships 
birooght the silks and previous sttines of India to Lisbon, whore 
they were aold to the Dutch and distributed by them through 
Buro|ie. S|>niii (-onquered Forlugal, and to avenge heropIiT on 
Holland exchiiKil hi>r iiirrfhonla fmiii Lisbon. Then they sailed 
diiwUf for Indiii, disp'.>»s''!ijie.l i be I'ortu^iietMr, and tbf commerce 
of Indij was for the next hundreil years controlled by Holland, 

Th^D for a short lime India wa» divide<l between Franee and 
England, but under Ixrd Cllve and Warren HastingH tbe pos- 
seasions of France pe^tied (o the East India company, and when 
their ebnrter expirt-d it w&s made a proTiooe of the crown and 
the QutTO of England became Einpn>M of India. 

Unlike Rome and Spain in their doalinga with conquered 
nations. England gives a fair exchange (or all she taken, and 
rules in India for Ibdia, giving a more stable and equitable gov- 
erouM-nt than India ever before enjoyed. 

To-day Tyre, Sidon, «nd Cartilage are known only by tbeir 
ruins: Ibe glory of Greece and Home, of Venice and Genoa, bas 
pwued; the power of S{iain and Portugal has waned, while India 
iadevflopfog a aocial, moral, find political prosperity, with wealth 
and commeice imknown In any former period of her biaiory, 

Suez Canal. 

Hoefa of the trade of India in aocirnt limea pamed through a 
canal connecting the Red Sea with the Medtieirariean, the remains 
of which wtill exist, and efforta lo retqwo it have lieen made at 
different times by Egypt without success. In I8SB de I.^iwt-ps 



oblatned ooocessions frc>m tlie khedive for Che Suez Canal, and 
comioenced the work under tbe direction of the best engineers of 
Europe. Ue LeMteps applle<l lo English capitalists for help, but 
they were deterred by Lord Palmcrston. wbo said he ■' Would 
oppo«e the work t« the very end." Mr. Sleveason. the engineer, 
Bupporlc^l Lord Palinerftoo, declaring that "The scheme was 
impruciicubU;, excet>t at an exi>en:*e tno great to warrant nay 
expectation of returna." Tbe emperor of Fninoe lent bla name 
to the comi<anr, and large sums of money were raJyd in Fraocc; 
but the canal was coruitrncted mainly hy tbe money and lal>orere 
of Egypt. It wa.<) opened in 186». and immediately Engliab 
sleamers began to kail through the canal, and the route around 
the Cape of Good Hope was almoat abandoned. Other flags 
soon followed, and the mmmerce wiib India and the east, so long 
lost to Venice and thv. i>orla of th« Mediterranean, was revived. 

In I87A Lord BeiK'onsfleld purciiaeed for England a control- 
ling iutemt in (he Suez Caoal, and Engtond now rules both 
Egypt and Ibe canal. Tbe vessels of all the uiarillme nations of 
the world are constantly t«sslng through the cauol, with tfaii 
single exception of lho«c of the United States. 

Colonies. 

The rommercc of the grrat nations of the world bM beea prfnl' 
pally with their colunies or dependencies, and fttna thft OOa- 
merce they have derived ibeir wenlUi, The mother country In 
return for its real or iiumlDal prot(.*cL)on, and for its own aiKran- 
dixement, haa re&trfcicd tbe comninrce of her colonies. 

Tbe European nations adopted four classes of reitrictions: — 

1. Keatrioting the ex{>ortMtion of good<i from the colony except 
to Ihe mother country. 

i. Restricting tho importation of goods from foreign countries 
into l.hr colonics. 

8. Restricting the exportation or importation of goods except 
ing in shipe of the mother country. 

4. Rc«trictlng the manuTacturc ovcu of their own mw products 
by the colouitu. So strong watj thb fueling iu Eu;;laad that ereo 
I>ord Chatham declared in Parliament, "The Briti^ colonioa of 
North America have no right to manufacture even a nail or a 
horseshoe." 

Most of these restrictions have been removed, though lh« re* 
sultstiti reuiains. 

The Phoenicians, Curthsgiuiaus, and Qreeka had cokmiea oa 
tbe Mediterranean. The RuumnH cuuquvri>d, aud held as sub- 
jects, nations and empires. Venice aud GL-noa bud cokmips no 
the Black and Modi terra nenn f^^as. Kpain and Portugal held as 
dependencies all t^enlral Atnerirn. South .America, .Mrica, India, 
and the islands of the Pacific. Tbe Dutch Repnhlic and Frnnoe 
planted colonies in India and America. England haa colontea 
in evMT port of the world, and on her dominion the sun nevar 
Bets. 

Germany, l<VBnce, Portugal, and Russia, appreciating the necea- 
eity of colonies for the extension of their commerce and for opea* 
ing new markets for their mnnufarlure>, ar«- planting coloalea, 
France in Cochin China, n^rtwany on the emitem and western 
coasts of Africa and tbe inlands of the Psciflc. Portugal, aroused 
to a new life, is determined t<t hold her reii]ait>ing possessions in 
Africa: Russia la steadily adding to ber dominion in Asia, and 
her r^fllway from the Caatriau Sea to Samarcand boa opened 
in western and a part of c«ntral Ar*ia u market for her uianufact- 
ures and commerce hitherto supplied br Gresl Britain. 

United Statu. 

Tbe United States Is tbe only nation that has become g: 
without colonies aud without foreign commerce and ebipping. 
ItP vast Client of territory, wIrtv |he east and we*!, ihe north 
and fuuth. arc separated mote widely than the colonies of Tyre 
and Sidon or of Carthage and Rome from the mother oountrlca; 
tho great variety of climate, the fertile f>n\\, ita raried occupa- 
tions and nianufaotnrea, and a widely diattibuted population. 
have created an enormous inland commerce and glren thai trade 
and wealth whu-b oth^r countrif-a And in ciimmeroe and exchange 
with their cotoniee. Oar popuhiiion, wealth, internal comraercr. 
exports and imports have increased at a more rapid rate than 
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tbow of aay oibvr oatioa In > similar period. This i" not dae 
la any icirat -degree to imaiiEniii'-n. for our iiopulBikxi h&.« io- 
eraaKd in no greaifr ratio Hiiivp tbia itnuii^nuion commenctHl 
(bso befur?. aoJ experts beUevt^ lUal it wuuiil have bwa iis Laixe 
and mure hooioiieiipous wiitiout immiiiratioD. We bud at one 
time a large (oKign comruerce, unci our merchants verv the firet 
10 PstablUh diircl trttdi' nilh China and the EaHt lodiee ; the 
Stars and Strfpn were soen Boating on rrftj an and flylnic in 
evcrv harlvw. and for jears we wete Ibo Moood maritiioe nation 
of the world. 

The coromeTC« of the world paued ftota wooden «alllng ahlpa 
Co atd^'Wheel sta^rnvni, tO iron and then to fte^i propellcra; 
Bniiiaikd «rai4 » u-urkor in iron Mud iiiacliin«*ry of ^cery kind, we 
«-er« not. Th^ liril war cmnif and hiwKfiied the day which was 
vurv \o come Our shippinic faded nwajr fa^tvr than it hnd 
anwn, wbilv that of Orent Dritaiti incr^aaeii m» nipidly ax oura 
deorewwd. This waa not owing to a decnaae of our foreiffn 
tmde. for iliiring the last twenlr years our export* and imporia 
bare incTease-l more than twice as rapidly a^ thu«e of Grt>at 
Britain. ' HiKhty-aeven t^r cent of these exports and importH 
are carried ia British ttbipt^, vooiiignc-1 to EuRlish houbee which 
have been e»tAblhbed In every l&rti;\> \Ktn lu the world, and the 
proceeds are uiiually remitleil to the Loudon bunker. 

Foftuiiaiely, our flag nerpr diraiipean-J from our inland waters 
and from our cnasting trade; for foreigners ure excluded from 
Ibe roa^tini; trade, even where the ports are flfteeo tbouaaud 
milee apart hy water. 

The atilMtitulioii of iit*>am^r* for naiting t>hi|M and of ateel for 
wooden |>rop«lteni, which took place fi-oiu t«n to twenty years 
ago on the ocean, is now going rapidly on upon our lake*. ^S'htre 
in 1886 there were but six steel propeilcra, now then* are tiixty- 
eighl; and ot 3,3'^'J ve»eb on the ourtfiein lakes. 1.153 arc 
steamers, 903 are tailing venseU. Tlie acttoti of Congress in 
provjdmg for tbp coustnictiori and «(Mipmi>nt of war resaelfi hy 
competition boa ti-J our ship build>>r8 within the ta!t eight yean 
lo efilabtiati ehip-yard-t and machine ebupd where the lurgeM 
ships can be built, and we are now baildlng aa large and fast 
venipbi of war as KnglamI, Our ship builders claim that they can 
ooastrtict iihipB equal in carrying capacity. 8i>eed and flirength (o 
those of Great Britain, and at no greaier eoi<t; though they can- 
Dot be run ro cheaply tiecause our milora arc better houfted, fed 
and paid than those of other nation*. The day will surely come 
when commerce wilt make her last movement westward, when 
Am^ricn, lying betwwtn Europe and Asia, with her boundless 
minerul and agricultural rei«ourc<>s, her manufaciurtng faciiitiett, 
her extended oea-cuasti;, will Iw thn foreaiu«t nation and New 
Tork the commercial capital of tbn world. 

Nicaragna Canal. 

Ftom New York to San Francisco by land it alioul 3,000 miles, 
by water it ia about 13,000 miles ; yel, notwitbatunding the 
greater dititance, freight is constantly sent by water. From San 
FranciHCO it Is about tlie »ame distance by water to either New 
York or London. If u waterway could be opened across the 
iathmuM of Panama from ouii ocean to tbe other, the distanoo 
from New York to San Francisco would be diininitiht'd mure than 
one-hall, and San Francisco would !» over 8,000 mjita nearer 
New York than Ijondon The flrat propofiltion fur c-analH con- 
jXiecting the two oceans waa made in 1ISA0. suggesting two romes, 
by I^nania aod Nicaragua; and ezploratfons and surveys of ttoth 
have been frequently made, and various aitempta mads for Iheir 
oonstrnction. 

The sucirvss of the 3uez Canal Induced U. de Lew^ to under- 
Ukfl (he cooacctioo of the two oceaii* by tlie construction of the 
rphsama Canal, believing that the tonnage panlog through It 
would equal Ibat of tbe Suez Canal. This work has nut been suo- 
oeasful : the canal remains uuGuiEbec), with no proipects of com- 
pletion. 

Several hundred miles north of Panama is tbe lowest coutl- 
neotal divide; 148 feet almve tide-water on tbe PaciQc slope of 

•Tll» exports at th* UulM^SIwaa tui** lDur«a»ad IIS p*ro«til, (tMBiporta 
«ail tiMponaU paraaoi; Um •spcns o< Qmat Hhtalii SSjMirootii, bor^xpoitU 
•ad tupons K psr C90i. 



this divide is Uike Nicaragua, connected by tbe rfrer Ban Juan 
with tbe Atlantic; up Ihb) ri<^pr and through this Itko, some 
thirty years ago. was one of the rugular ways of inter.ximtauni- 
cation, both for freight and paawgats, between New York and 
California. 

Tbe Marilioie Canal Company and the Canal Coniitrurtlnn Com- 
pany. organJKed by Americans, have obtained coao^siiions from 
Nicaragua, aod have made surveys for canal, slackwater, and 
lake navigation frmn Greytown on the Atlantle through Lake 
Ntcaragua to Brlto on the PaciHe. a distance at 170 miles. A har- 
bor has be*"* opened at Greytown and considerable work performed 
on tbe canal. The Panama route had the great .idvautage of an 
o|ien channel from ocean to ocean, whert^ait the Niraragua route 
re<{uiref4 iteceral locka to cnitn the divide; liut Brito it xome six or 
seven hundred miles nearer California than Panama, a savfoK in 
dislaiKie that will compensate for the delay m locking. The Q|>en- 
ing of this canal will be tbe ijreatest benefit that could be conferred 
upon oar commerce and shipping. 

Freights by water between New York and California are now 
so high tliat a large portlim goes by railroad. The elTeci that 
tfab canal should produce will be evident if we consider the great 
dtfTerenoe in expeoae between lond and water rarriaire. Bail rnlrs 
lietween New York and Chicago are a trifle over six mills per ton 
per mile, while the ocean rates on grain in Liverpool in ItMS were 
ahont half a mill per ton r^cr mile ; and one mill per ton per mile, 
or three dollars per loo from New York to Liierpool, is laid to he 
a fair rate, while Ibe all-rail rate betwevn New York and Ban 
Francisco averages from forty to eiKhly dollars per ton. aocurOing 
to the class to which the freight bclonKS. It takes from se^en 
to ten dajs to go from New York to LiverfK)ol. twice aa long from 
Now York to San Francisco by rail, thirty days by Panama, and 
one hundred and twenty days by tbi' all-water route around Caiie 
Hum. 

The opening of this canal will therefore reduce (he freight on 
goods between ibe ease and west at least three fuurtbs and pnasl- 
bly more. It will give as a free, ca<iy, and cheap communicnckm 
hy water between the l!^ittcm and Western States; oar commerce 
will he built up. and the wealth and commerce of the Aihmtic 
coast and the populalioti of the Stales on the Pacific coaaI will be 
increaited in a womlerful manner. 

The- opening of ihii* rr>i)t#« will give a demand for Urge nteiim- 
ships. and when we havif such «hips large ship- jardH and machine- 
shops n ill spring up. and these atone are wanted to enable as to 
build and run ships on tbe Atlantic Ocean in competition with 
Oreat Britain. Then tbe prediction of Mr. Cramp will be fulBUed, 
that Englishmen will be asking one another, "t^n we build ships 
as economically aa ihey do in the TJnited States?" 

Modes of Conveyance. 

Tbe earliest trannportalion of merchandise was hy earavanfl. 
Tbe flrat caravan of which we have any certain account wa.* that 
of the Ishmaelitea and Moahite4, who, while Ibey were travelling 
from Gilead with their camels, bearing spice*, balm, and myrrh 
to Kgypt, bought Joseph of his brethren and sold him as a slave 
to Potiphar. These cararaoa were formed of merchanbi banded 
tngetber for (irotection, under a guide and leader, loiuetimea num- 
bering several hundred, with one tbuuMind camels in a caravan. 
They travelled from seventeen to twenty miles a day, hut only in 
the aprinif and sutumn months. At night titey Kloppe«l nt cara- 
vansaries, where free lodging was furnished lo men and beasts. 
In Turkintan and Arabia all trade and travel wag by sirnilar cara- 
vans until the rallroo'l wa>* opened acros* the desert by Meiv and 
tbe Uxus to Samarcand. 

Navie&tion ws« hrsi by boat, and ages afterward by veaseli. 
The earliest veaseb of which we hare any account were employed 
In carrying cattle down the Nile, and were propelled by sails 
and rowers. The ve»eU, at first small :«nd with few rowen, 
were slowly increased in aire and number of rowers until three, 
four, and even flv« banks of oars, one over the other, were used. 
Tbey were often from 150 to 175 feet long, and from 18 lo M feel 
in breadth, drawing from 10 to 12 feet of water, and aometimes 
carrying two hundred rowers and several hundre<l men. All thsas 
Hhips were without decks, whether ratling on the Mediterranean 



220 



or Atlantic. Thej mlled by day, patting into hartior at night, 
and n<>rer loMBf aicbt of land iioleM driven bj stn>m nf wfwlbrr. 
At finkt tlivf aailtd onlr with th» wind, but br nlow Aegivm thej 
Iwariw*! to tacic; then decks w«rp bailt orvr th«> fl«ni and prow, 
leaving the mid'uhipH exposed to the high seaip. This clatM of 
.Til — CI In. eometim«« u-itb banks of oars, continued until (he middle 
[pf th« last century. In the early part of the f]ft««ntli ceoiury 
iter bat atmnger v«sBeb of better material wen> buili for tfae 
TOTaitea of di«cov»y undertaken by the Porttutuv^e. At this time 
th« mariiiif's ooiupuw wiut twoughl iuio iKucral uih.>, harijig 
liii iutruduced (rutn Arabia; eighty years Iniur it fuund its wa; 
to England. Two of the vessels of Columbus were decked only ac 
the prow and Htem. and the three were mannetl by one hundred 
and cwenty men. 

The Anuadaof QwenElleaheth wos formed of merchant veiaels 
fitted up ati men of war, and not umil the time of Churies the First 
were there any reKui^r ships of war in Boglond or, probably. In 
other countriesi. 

Commerce was oauaily carried on by companies, with rales 
re!(tutatinR the (]aaiitity of guoda to be exported, ao that ihe mar- 
ket "liuuld not i>« otriTiiloi-lu^I nndunremunirativeprioeaoblaiued. 
Soniftio)^ tbv mercbujit wan owner »( tbt^ vieiuaKi, who adveutured 
with biscar^and »ulled in his own Hbip. Thr^ hIiIih w»-re oon- 
Btnicted with little reretBUce to aptwd, sailing forty or Bfty mil«« 

Tfae «teaEu engine came Into D»e near the middle of the eigbtecotb 
century in Eoulnnd, and two (Cv*Qerat(ons passed ttefore it «f as U9«d 
on TMoela. The lirat steamboat ran on the Hudiwn in 1607. in 
fSngland in 1813. Then another f^nciatioo paaaed before the 
' ooean waa crowed by the -Siri»s" and "Great We«terD" in 1883. 
Tfaeae ttiipw mjIoi) Troui weven to eight knota an hour. Ten years 
taler iron ahijw were iHiitt; tbi*n came Lite |K<opirllcr, the inrention 
of EricBSon. followed by vesaels built of ot^ivl, hdiI biitlly th4> "City 
of Paris" and "Majestic," carrying Kfle^n thouiwnd toiM of 
freitcbt and eailtnK Hve hundred knots a day, or twenty knots an 
boor. 

Until the present century all commerce between remote points 
wan by water, excepting in Ihe Roman Empire. After the down- 
fall of Rome there was neither commerue nor travel and oo use 
for roMU, the cost of transportBtion even fur a short diblance ex* 
eeedlng the calue'of the goclii. 

The railroad was introduced about the same time into Gotland 
and America, and was rapidly extended into every wmnlry. The 
steam 'Citgine on lat»d and water baa revolutionised the methods 
of transporlal iuQ and crt^ttnl » new commerce. " lt>e movement 
of Eoods in a year on all the (hmugli rout«« ol the world did not 
then equal the mof«ment ona single one of our trunk linra uf rail- 
road lor the ume period." Formerly it co»t ten dollarx to move 
a ton of freisbt one buodred miles; now it can b« muvfid ihtrleen 
hundred mile^ for the same sum. The grain and corn from our 
western land^. then not worth the trans) lortation to tli9 sea coast, 
are DOW sold in Lon'lun, and our prairies yield lo the weslern far* 
mer {reaier prolit than the grain lands of England yield to the 
tarmer there. The land commerce created hr steam pmbably ex- 
CMtls lo-dajr the commerce carried on the water. 

Theoost of luoTing freight by mllroads varies greatly in ditTorent 
parts of the United States and in dttfcreni countrlo«. The higheet 
coat west of the Rocky Monntaios is two and a qiinrlcr times mort 
than in norae of oar middle States. The average freight rsoelpta 
per ton pr-r mile in this country b f0.93S, which is less than thoas 
of any other country, although the Belgian and Russian rates are 
noi much higher. In England the mtes an) from Qfly to aevcDty 
per cent higher than in America, and in tin other oounlriot of 
Europe higher than in Rngtaad. 

In England and America the nUlroada arc operated by private 
companiea in competition. 

In nazkce railroads are operated by private compaoios regulated 
by law, the ooontry being divided among different lines of road. 
Linas are coiatruct«d hy private companies and ran at rates fixed 
. bj the government. 

* Tb* bnwdUi WM sboiii on^nitrtta Um iMtftb, aid not onUl wtiblii lortjr 
Taara w«r* Um pn>pnnloM of i>n».taiit1i or oao-twsltth <rf ths bnraililt ob- 
talnH. 
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In Belgium and Qermsny the principal roadn are owned and 
operated by the government. 

Our s}-stem has yielded the best results to the pec^ile. 

The commerce which wasln olden tim*« transported only l went; 
or twenty-five miles a day U now moved five biindred miles a day 
by water and eight hundred miles by land. Correfpondence, then 
owried no faoter than freight, is now bonw by teleRrapb to the 
farthest eixls of the world. ■ 

All these cbanges have taken place within u single g<v«ratioa^ 
for our fathers could not travel any fuDter than Alozander or 
Cmsar. Steamsbtps, railruads, and telegraphs within that Unae 
bare transformed all commercial transactianB and the methods of 
oommercial busineaa. Formerly eight months were required to 
exeente an order in India or China and obtain the return; anw 
one day ts »D(HcieDt. These commercial ohangea oanaed a revo- 
lution in the modes of bunlncas, and were the main factors which 
prodncetl the monetary diaturbauccs of 1S73. the effects of which 
w« yet feel. »> long hais it taken the world to adjust It^lf to itl 
new relations. 

The Future of Commerce. 

The commerce of the world origiusled in Asia; it was carried to 
Africa and thence to Europe, and from Europ*- lo Americ*. Thia 
movement can go no further westward, for on the other siile of 
the Pacific is China, which has successfully remitted every attempt 
of the European to encroach upon her domains, and India with Ita 
teeming jiopuhilion of two hundred and Urty millions; so that 
America, ihu Iu8i of Ihv continents lo l>e inhubit<>d, now receive* 
the wealth of India and Asia pouring into it from the west, and 
the manuraclures and population of Europe from the east. Hera 
the E«itt and WeaA, ditferenl from each other in mental power and 
civiliitation, will meet, each alone incomplete, each eaoeni'al to 
the fullest and mo«4 symmetrical development of the otl>er. Her? 
will be the grvHt Ijanking and cominitrciHl Iiiiuim-^ nt the world, 
the centre of busineo*. wcMllh, and potnihuion. 

The end is not yet. Inventiunv are incri-H^ting in a geonwt 
rather tbau an arithmetric progrciwion. The limit of stesr 
power has not Ixi-n n.-«c)ied. fur with a high temperature in 
steam-twiler the addition of u few pounds of coal increastA 
steam-power en greatly that we are utuble either to control or to 

IIMlt. 

Electricity has just begun Lo offer new nrportuoities to com- 
merce. Wo arc no longer compelled to carry our factories tu the 
water-power, for by the electric wire Ihc power may be brought 
to the houMu of the operative, and we may a;ain see the private 
workman sui>*Tcede the factory operative. A few cars and smaU 
vesebare moveil by e1<n4ricity — tlit- forerunner of grt^ier thing*. 
We know little of thin new agency, but its future growth most be 
more rapid and mote wonderful than that of steam. 

The secretary of the Smithsonian Institution (Mr. Lengley) tella_ 
OS that " before the Incoming of the twentieth century, aerial 
igation will be so established fact " 

"The deeper the insight wo obtain Into the mysterious 
ings of natore's forces," says Siemerw, "tlw more we are i 
vinced that we are utill standing in the vestibule of acieoce; that 
an unexplored world still Ilea liefore ns; and. however much we 
may discover, we know not whether mankind wilt ever aniTeot 
a fall knowledge of nature." 
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LETTERS TO THE EDrTOB. 

,■» O tf i I etp O -d^itU art rm^iMwKJ tft fcs at hrte/ a« patttiU, Thm MiMll'l 
(« in tMeia»e* M^tUrtd a^prottfo/BOodfailh. 

On rrqunl in udxatcr. on* kumdr»4 eopitt of tk« nttminr <«NtaMR(ltli 
eenmwiiratum uri'II »« famitKii4fif*» toamt/forrtiapomttnl. 

n* elttar wilJ bt atint to |iufili<A any titrHti cMMAOSdMl tatth DU 

The Leap Rivers of Nebraska. 

pKRCKlvisa by Professor Uicks's reply (.March 4) lo my cot 
meat (Feb. 19j on hb eesay oo the Evolution of the Loup Rive 
(Jan. 36) that I bad in part misapprehended his a»eaning, I hai 
curreepundeJ with him rn order to understand more clearly 
shan* thnt he awribes to bendwoter ero«lo>n and captiue In the d< 
velopment of the present stream courses. As Is not inCre<iuent 
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Uu ca«e, tbere is more aAn-eiueot than difference in our diecns- 

BiotL 

H5 mlsapprebeDsion aroae u followa: In hb mmj ot Jan 89. 
after epviikliiK of headwater erosion and the initMW<|urnt <»|iLure 
or lateral ubstiaciion of certain Btreams bjr this proc«wi, PrufiifHNor 
Hicks wrote. " The lateat robbery in th« Loup Ej»tem is that of 
the beadwatera of tbo Wood River. Journeying do«rn from th« 
bMdwaterB of tli<> 8uutli Loup, one ia impressed with the apparent 
oootiti<ilt7 of it<) valley with that of Wood River, rather than with 
liwt of the ftnath Loup itautf bviow Callaway. It is obvioQsly an 
instonoe of the lower, nion! wuttvrly i)tn«ui cutting tlirousti the 
divide and drawing to itself the beudwaterw of thv higher one. 
This aeriea of capturea by lower trihuiaries is exbihiiud on a grand 
scale and in a mature form in the Loup syst«m." 

If the r«ad«r will ref^r to the first figure in Profeeaor HicIcs'b 
ky, he may undcmand why I inferred from thia fientenr« that 
he aeveral other dfOected fltrmma, exhibiting the same relatiTO 
parte as shown in th« South Ixttip ami Wood Riverfl, oonaCituted 
the -'iwriea of capturea" in which the South Loup was "the latest 
robbiT-y." 

It now appear*, howevpr, that the head uf Wood River waa not 
preciwly located in the flgure referred Wi and that ita correction 
by Professor Hiclot in hU letter to cue places it tnore a* figured by 
Profeasor Todd in Scimc* for March II. A* thiM figured, it is dia- 
tJncllj placed io anutber category from the streauiK dcfiecled east- 
ward by fiood- plaining. 

Profeaaor Uicks refers me to hia article on " Ad Old Lake Bot- 
tom" in the itecnnd volume of the BallHlii] of the Qeologic«l 
Society of Am^ricA. Mention ia there made of certain old valleye 
of Tertiary eroaion. more or leas obecured hot not entirely con- 
cealed by lake wdimonta of lAt«r Tertiary depottiiion. by which 
country is now covered. These old vallf^ys am placed Id the 
line (."Ategory with the abandoned channelat theheadof the Wood 
Rivpr, by whi<rh tbf South Loop is Buppo^ed once to have flowed 
to the Wood, as if headwater erosion by adjacent atreaina had in 
ali these caae« detcmiined the abandonment of the old valleys. 
But it is still not clear why all these abandoned valleys ma»t be 
regarded as having lost their former streams by lateral abstraction 
following headwater erosion. I pen-eive that the slopes indicated 
in Prufefeor Hlcks's figures are in Ibe proper direction for mob 
abHtraclioo ; but it is eurprising to find (hat alopet oC so moderate 
a Dieaaure ut iuolioatiou suffice to give one sirMiD an advantage 
over another, even to the points of abstraction of thia kind. I 
■hall be delighted if thisU proved to be thuctute; for, if so, thepro- 
OMsof atelrartton and the accompanying rearmngenient of dividee 
may be regarded an of very eztenBive application. Aa ordinarily 
explained, tbe advantage that the rapturing stream must po^aeju 
^ia much greater than would be found in a region of boneontal 
comparatively weak aadimenta, and of moderate inclination, 
ich as Nebraska. 

I shall therefore hope to have a fuller disdMatoa of the problem 
jm ProfeMtor Hicks, and an exclusion of otiier pruceaties as 
rell aa a cotiflrntation of the effective action of fieadwHter enwion 
'on -o large a scale in producing tliew changes In Nebraska river 
courses. 

The chief rearrangement of the Loup streams, as shown in Pro- 
fenor Htcks'e diagraui. Iwing the product of down-stream deflec- 
kloo of the tributarim of a flood-plained river, I find in them a 
very satisfactory justification of a somewhat haxArdous explana- 
tion offered in an estiay on the River? and Valleys of Pennsylvania 
(Kat. Geogr. Mag.. I.. t8S9, 241) for the downstream defiectioD 
of certain tributaries of the Susquehanna in the central portion of 
the State. Bat in this case the flood-plain, hy whoee growth the 
trtbutaries were deflected, is a thing of the imagination. If it 
ever existed, it has been entirely worn away by the denudation 
following the 1at«r elevation of the region in Tertiary time; the 
deflected streams, maintaining their specialized cooraee after up- 
lift, cut down their channel through the imagined flood-plain 
■tdimeots, and thus became superimjtosed on the underlying 
■trata, which they now deeply dinect and traverse In a highly In- 
oonaequent manner. Profeaaor Todd's diagram gives further 
Illustration of this kind of down-tbreftm defloctiou of tributuiea. 
All of the branches of the Platte are deflected before reaching the 



main stream ; the Platte Itself is tumud down before joinioK the 
aibsouri; on ia tbe Niobrara. 

In this coooection I wisb to suggest another cause besides tbe 
three osentioned by Profeeaor Todd for the nOTtb-eaatward turn of 
the Platte at Kearney ; namely, the possible spontaiteoua deflection 
of the river from it« previoua more direct cout«e, ra, for example, 
along tbe Little Blue, by its own action in building up the plain 
over which it flowed. Tbe rivers of tbe plain* of India frequently 
change their cour«e« to this fawhion ; tbe Hwang-bo devastates tbe 
plains of China for tbe same reason. May tiot the Platte have 
once had the same shifty habit? The Uaronne. in south* weetem 
fVauoe, la a still more striking example of a spontaneous avoidanoe 
of ita former course. Much of the waste Iwme out from the 
Pyreoeea hy the Garunne aud its fellows now forma a flat, delta- 
like surface, of radial slope from the pcnnt where the larger riven 
issue from the mnuntatos; but, instead of pursuing a direct courae 
northward, the Garonne turns sharply to the east at the foot of 
the mountains: while numerous small streams run down the slope 
of the radial alluvial deposit. Perhaps in the same way the 
Little Blue arHl the braucbea uf tbe Big BlueKivera may repreweiit 
tlw old couraes of the Platte, abandoned for a newer courve of 
lower gra*le, 

There are two other qu««tiona Hint I slnjuld like to ask of western 
observers. Jb there generally perceptible a right-handed deflec- 
tion of the rivers on the plains, as if ia coosequence of tbe earth's 
rotalloD ? Can examples be given of tbe lateral abitractioD uf one 
stream by anotber on a slope of planation. after tbe fashion do- 
scribed bj Gilbert in his report on the Henry Mountains some 
ye&ra agol W. M. Uxtli. 

C»a)br1dt(S HsBA., April 7. 



The Persistency of Family Traits. 

There are one or two poInU bearing on the subject at the head 
of thia article that were not mentioned by either of the wrttera in 
the is»ue of March 18. The first is that the mother in placental 
mammals tends to assimilate In rMpect to blood to tbe father, as 
tbe blood of tbe mother passes through the young in utrro and 
therefore the strain of blood derived from the father is shared bj 
tbe young with the mother. A study of family history carried 
on fur almost tweoty-five years shows that there ia generally a 
running to what are called "family types" among tbe yuungedt 
of a numerous family, and the type is that uf the paternal family. 
It is too well known to need argument that the mulber frequently 
acqiiiree diseases belonging to the father indirectly through the 
child she 1-4 carrying. It in also well known that nn old couple 
tend to aselmllate in facial and lK>dily appearance, and the change, 
aa shown by numerous instances, is generally In the female, aa 
the above facts would call for. We can see that each child in a 
family finds the mother more and more impregnated with tbe 
blood of the paternal house, and it ia not strange if tbe children 
favor the family that gives them the name. 

Tbe other fact is that the pregnant mother is more readily In- 
fluenced by wbims than io any other state. From "Inisrif I tioMi 
to the present it baa been tbe aim of those about a woman In aoob 
a state to make life as pleasant as poaaibie. While wo may no 
onger surround her with beautiful atatoea and other panphemalia 
of a Rumao household, we recognico that hor whEms may Bx the 
character as well as pertuanently mark the coming child. We 
drive a gravid mare in a light wagon that the fcal may beameiut- 
ble to discipline. Aa the generality of married people aaaociate more 
with the family that carries the ttame, it follows that tit« mother ij 
affected hy symi>athy or antipathy for that family, and both lead 
her to dwell on tbe feature and forms of it* memliers, so that the 
child runs a good chance of bearing either or lioth. Birth-marks 
do not exist in fiction only, and though the bloody horse-ehoe of 
Redgaantlet may be lacking, there are other signs to show the 
horror or antipathy of a terrified or whimsical mother. In a love 
match, the face of the father is reproduced, or, as the FroDcb 
pniverbsays, "The love child reeemblee tbe father." A ualou, 
therefure, of the two conditions noted above will cause the cbtl- 
drun to favor the raoi that carriee tbe name rather than to run 
toward tbe spinster side, even were there ooLbing liko reversions 
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to f)>o primitiro type, and a« T&mi\y porlmite show n uniformity 
that coald not exist it the race obtnint^ but its niathctnntical pro- 
portion of anostral pecaliariliea. areuotentA boecd 00 the nutbe- 
matics of tiie coae avail little in the discusfiioEL 

BdwjUU) U. Wiluaus. Jcn. 
BMliI»b«ia, PoDtu, April B. 



BOOK-REVIEW8. 
The Ortat Earthquake 0/ Japan, 1891. By PBOrEa»0R JOBS 
MiLNE. F.R.S.. Hud Pbofessor W. K. Bubtok. C.E. Witb 
ptatn, by K. Ogawa. Yokobarau, 1693. 

Itt t)]«0o modern da;« wbeo photography has auumed eooh an 
icDportaiit part, not only In the artistic side of life, but in tbe work 
of sciuDtiOc obtwrvation as w«ll, it was inuvitable that aft^r any 
great natural oocmnvn<» like ihi' Japaniwe caitbiiuake of October, 
1891, thf> otmera should be employed to aixisx ii/preBirving a 
corrert nTord at ila effecta. Somi? of the piciurps eo taken have 
bwn reprodMrert in the B:uropt)an and American iltustrafd pa]>pra 
ftnd bav« aided miirh in conveying tr> western rf-nden) nn idea of 
the gntit destniction cntined hy thi.t rAlamity : hut none which the 
writer has seen can bo compared to the tx:«utiful sertes of pio<ur«s 
contained in the volume nam«d abo?>^ 

It is an oblont? quarto, 29 cm. by 41 cm. io size, contaioinf; 
tweuty-niae full-pa^e beltotype copies of photograpba and one 
map. All huL thr«« of Uie photographit were made by the atithor* 
for tbe Imperial Uiiiv«>rKity of Japan, and arp nipyrit^lited in itm 



name. They are printed 00 a fine Japanese paper, which \^ itAfdf 
a product of tbo very district f>hakea by ibe earthquake Tbe 
book ia pubUahed by Lane Crawford & Co.. Yokohuna, bat ihe 
preas-work was done in Tokyo. It is prepared aa a popular 
souvenir of the earthquake, and makM no attempt at any scien* 
tiflc diactmlon of the phenomena, the ten paf;e& of introductorr 
letter-prMa on eArthqtiakea in general and the flhort explanation 
attached to cacti plate being mainly descriptive. • 

In nearly one-third of the plates the obJ€cl« iUuntratnl are lb«' 
temporary shelters to which the iHhabitMntx wer» driven, ilal 10 
tbOM wfakb itliiHtratf thd ruined condition of the buitdtng« ao<l 
hridgea, tht> excellent platen give tnich perfect details that many 
points of wientiHc inWrest can be E«ea and studied. This is es- 
pecially true of tbe seriea of Ave viewE of the Nagara Eron railroad 
bridtfe. This bridge consisted of Qve two buudred-fooi spans of 
trussed girders, of which one t>|Hui fell entire Into the river'a bed, 
carrying down with it one end of each of the adjoining spans. 
yet thi* pictures make plniti ibat the girders them!>elveH were so 
well put togeihiT that they are but little injured by their fall. 
Another view shown the approach to this bridpe. where Ihe em- 
hankment haa entirely sunk away, leaving the raitn and tlcfi eigh- 
teen feel up in the air. At another place where the rails hnve 
been distorted Into n terpentine form, the photograph shows thrra 
distinct boritonial fli^xiireft fn which the rUI- are at least two fset . 
out of their atignment. Other views again illustrate the ci«va«H«, 
often wevefal feet wide, by which the ground wji§ riven, e*|>ec{ally 
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Fen cuclmiiip*. — A ftne iliictccii-kevBd lluw in leather 
<:uv«ndtAie, fii a pbixociipb cBmeiti luitablt (or Dtk. 
iiiy Unuiin alidB. V^otr ml In, and n ocmIv new. 
U.O COX. UftiikaK^. Mica. 
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FioidiedipedatcEuKif *llciiLn af Vctinoni marble fot 
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For •■di>nt<.— Thrt* copUt ef " Amcrinui Slate 

Pa.[icr« Heann^un *^anslAy I 'Cdi^lat ifhu.'* t%;i, fa.^n, new 
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Wauled, in cidunKC l'<r ih* folLawins worka, any 
ilandanl oorlh nn Surgery and aa Dl>«a*ea ul C1i!M(*ri: 
WiliOfl'a*' .American Ortiilhology,*" 1 vala.: Couei' '"Binli 
ol [be Niiiihuwai" and "Bl'dt.uil IAeCoiatadi> Valtey," 
» vola.: Mintii'i "Land anil Game Bitdi of New Fni[. 
laodr' Sarnualt' *' Our NuMhern aniJ Eoaterw Birdi;'' all 
the Reparti on the llird> c( the Pacifio R. R. Suivey, 
bound !n ■ *ola., in«>mrc^i: xnd a compteia ft'l Of i^e 
RciMVU of Ihe Aikuuaa (.caUigXAl Survey. Plcuc iflvc 
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CALL. High School, Des Moinct. luva. 
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F11 Sj.Ia or Cichance for book* a complete privvie 
cbenical laboratory outllt. ladudo l*i(c Becker bal- 
ancv (■"»■ ■<> ••innii },_ plalinnwi ifialic* aad cniclbla, 
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AidhykusTintifie all»immt»'$t »r amT /*"tK tttkimt 
i*m* out la fill a ^nltitn ff liit eAariJ-'trr, Ar if fJuil 
t(/a ttjiihrr */ tfi*ntt,ehfmUi . i('m¥tAUm*m,f triutt 
not, c«a 4*tv tit ' it'anl' luttftid mitJrr lAii Atai', 
»t lo etnti ii er^nt limt. fitthiitt imurttd at Utt Ik^tm ' 
$0 ctnti a limi frr/aid fij/ ttaimfi, f/mul tfrtmitmM. 

TKANHLATUK waatod to rood Dennnn areliltvo- 
tuial workH at elxbt (do vrftli3K>. One ualilMr 
With tt^choidal toriafl dnalrrd Adarraa ■■A.,"lfc>i 
H 8. Ki-w Y»r > PoaC Uflle«. 

^aHTICD.— A position In • niMDatM-tur.aEMlkb- 
/ UabBMiut by a njaiiiifaotui'lBg Cbeniiat i>t la- 

reiiUTt) ■biUtr. Addrv«a U. w. B , ou« of .Veimer. 

F7I UrOAdwaj. M. T. 

llfANTEn).— Book* 00 Anatoay *nd HrpaotlwB. 

IV 'R'lII lULf cnali nt Klvti almUar buuka la «a- 
rcitDU<> Auo want medical battery and pboto 0«i- 
ni llH A^DKIl.SON,1laRlat«••tre«t.0bl<w«(^IU. 

ANTEI). — A ooll«i|fr ctwlualewilb aumoiiomal 
UUtllai:. U) UncQ tbe aclcDOM, at SLtlWpw 

Inar. Id a Snuchoru i'uHvik^. A BapClat or a MMfeod* 
it prafomd. Must nlao bo • Bnt-elua lACta 
■ cboiar A H. foala. Bo« K. MUledg eTin*. Qa. 

APBOPassOllBlDP iB Clwnlfltn- ia waatad b* 
ona wlio baa bad flvn ynara' Aiparb>Dc« in tbM- 
capMlij. Would prefer Co iitT« laitnioUoa b* 

Inacum aod MlparlmivDla rathor than bf («ilt-t>Ool[ 

metlMKla Would lllcc a poolUoa bx a eolWe or anl. 
«aiidl.]r wbani tb«r* la a it/ao^ aludaol'a Uboratoij. 
Special poiDUof atrtwatbolKluieil ace: n>TbonMi(tk 
control of a i^laaa aDdttOod ordav darinit l«iM«na 
and n>oltalioDB. rz) AiMianar lo ftxperinMatlBC 
with cheiDlaala and aklU In ttie manl{Milatl01 M 
obecolMl kpparfttuH. Tbe permlMloo ot eevet^l dla- 

tUiBI*lattt>d nducator* haa baat) glyen t-> nt%r la 

taou tt rfiiuir»d. Would not oare 10 aooepi a p^ 
■Itlun iMjtnu leaa tbaa tL^Od- Addreaa B. B.,oai« 
Of Sei«nef. ^renUlDit I>«pt.. V L«fayatt« Place. 1 
New York. I 
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ADDRBSB WANTRD— VlllM>meo«e pteaavMod 
n tlieaddrcM of tbe tiecrvtary o( tb«aii>Mlaaa 
PUIokwlcAl ftoclfrty. Alao tbal ol Botbert SpMoer. 
■AUDIHON." Rooiu M, iiM Madlaon St.. Chloaco, 111. 

ADUKWKS or Old Book l>Mler« wanted.— Wlab- 
laitiooM*t&ab«iiLb«TOl Old booka oat of print. 
I THry Eiiiicb dmim tlie addreaaae or oaiaIoira»« at 
rarr aAeond-liaod booh d«>alei*. lUbrre la adlru- 
Corj or list of tiusb deaJeia J ohDuld like lo obtain 
poMtMtfou of one. W. A Itl^KKLT. trhlrafO. 111. 

ANTBD.Mn A wbllo »u retwd In wood ud 
iron workioy.abhi towDtk from apaellloaUoBa 
luid plaoa aottcd ["ran launiotor ot boft: bMbtM- 
iueea to hare rhKt«e of abopa oT aebool. oallltM kod 
dliMt i-ii" "ori t<>r tomami KOd Madaat^Mluy t9 
be tl.OOU ii(!t audQiii lofno mmtllMV CO A SMn 
(Vlaek pt*fem>d I to t<acb tbo ooMitvd. Iron worklar 
and fonElac, nubordloale l« Uia praeedlnir; wUary. 
fTW. (f) A mati (wblt«> uoapvtmil to Inke ciue*a 
In (•(■Klnoeriiti (amlstaot's pcadUooV bat wllb Ibe 
■bllitj I'l iioriorui any of tbv work r«qulr*d la any 
of th« •inllunrt (■iiEiaeariiic couraea ot ottrnolrerw- 
tloa: ealatT fron tl,DW M $l.im. A. B. BXALS. 
HllledKetUle. Da. 
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along thp pmbankmi^ou of the rlrpn, and otbera the ruios of tbe 
cotton <ipiniiinK milt nt N&soya. 

Altotccth^r iliifl album of platrs fa a moM valuable coutribulion 
to Uie hittnr; of cbe eartliqualie, and maj well oaerit a place on 
the ahelres of anjiutc- iniere&ted in Seiamalof;T. The first edition 
of l.noO copies biut all been sold at 6 yen (bImmiI ^.HO), which ia a 
Ter> loir price for iturh a Toliinae; anil a necond edition ia in 
preparation, perhaps ready for imiici by thi« time. Thin vrill con- 
tain one or two additional plates, aad will be sold at a «otnewbat 
hifcher price. C. O. R. 

PrioMUfk, April % 

AMOXO THE PUBLISHERS. 

Edoerto?7 Cjk0n.E'3 Important work on *'Scfaoo1a and Masters 
of Fenee." which hai heref-ofore only been obtainable in an expen- 
sive iVi form, Mill shortly be idsued by Macmillan ft O. ns n 
voltune in tlie Bohn Library. Tbe reprint will contain all the 



oHginal illostraliona and some addltiona (n matter over tbe oriiti- 
nal work. 

— O. P. Potaam'a Sons add lo their previoua announcemcBta 
Ibe following: " Hnterialiam and tlM< Mo.)tYn PhyoktloiEy o( tbe 
Nen'rtua ayslrm," br William H, Tbtmuion. M.D.. profeaaor of 
Matriii Medica ao'l Ditwavett of th«> Nvrroun Byvtem in tbe KedJ* 
caI College of New York. This volume, which will be illustrmbM). 
compriiws the material (reviaed, with eome addition*) of two Irc- 
turee recently delivered by tbe author before Columbia College, 
and nt the McOill University, Montreal. Ftofeaaor FVeeroaa, 
wltoae sudden death a fonnight back hae caused lo be left un- 
fUtlriied a good deal of Important literary work, had ju<<t before 
hiji death completed the proof reading of tbe Isst pa^a of "Tbe 
Story of Sicily," which he had prepared for the Story of Ihe 
Xathnx Serien. The preface to thn volume, which he bad nnt 
coroplftted, will now probably bt> written by hi.i son-in-law, Pnv 
feaflor Arthur Erana. 



PROPRIETARY. 



LAaifsiion 

\mM% Hi Pliospliate. 

A wonderful remetjy, of the 
highest value in mental and 
nervous exhaustion. 

Overworked men and women. 
the nervous, weak and debilitat- 
ed, will find in the Acid Phos- 
phate a most agreeable, grate- 
ful and harmless stimulant, giv- 
ing renewed strength and vigor 
to the entire system. 



Dr. Edwin F. Vose, Portland, Me., wye: 
"I liave uj<ed it in my own cane wb«D BuiTer- 
lag from niM-ronopxhaurtion, with gratifying 
reaolts. I have preaoribed it for many of 
tli« rariouit formv of nervona debility, and it 
baa nuvnr failtM] to do good." 

Desoriptivo pamphlet free. 

Rumford CKwitlcal Warki, Providanci. R. I 



Beware of Substitutes and Imitations. 

CACTlo:i|.-De aurp llic word •' Mur*- 
rord'ii'* In i>u ilic iRbel. All olli«f-a are 
■purlou*. rtevvr aold In liiilk. 



A TEMPORARY BINDER 

. for &uHt{ i* now ready, and will be mailed 
\ potlpKui on receipt of 75 cents. 

ThbUiKldliitfDiti, durable a>d 
clrgMil. hM (ill sidf-tific iidil al- 
lim th«o[i«nin|{ of ihv l'ax<a p*'- 
fccUy IaI. Any Duuntxr oa b« 
tiikcn oial or replaced irithoul dit- 
nirbinji the »ili«rv, an4 (he papen 
ut not nuiiUMd (m (ubtaqucni 

pcfmancnt butdiog. Piled in lliit 
hinder, A'^dK/ it alwayt con realeai 
tot rt(er«BM. 



fSm. 



D. C. HODGES. Publisher. 

S74 Broadway, Haw Y«rli. 



1 ,200 PAGES FOR $ 1 ,00 

Is what ilic Publishers ol Titc .^M£RI- 
CAN Queen are giving their sub 
scribers. 

This interesting Magazine, which \\ 
published monthly in Bridgeport, Conn., 
gives one hundred pages of solid titira- 
ture each month including illuslraied 
articles on travel, hisloriral and bin- 
graphical reviews of pn>minenl men and 
places, startling stories of real and ad- 
venturous life, etc. Special depart 
mcnts devoted to the household, fashion, 
book reviews, liieraiure, scientific dis- 
coveries, facts and fancies, people of 
noie, correspondence, etc. Its fashion 
department is illustrated with cms of 
the latest fashion and is conducted by 
one of the most eminent authorities in 
America. American Queen Publishing 
Co., Bridgeport, Conn. 5ut)Scripiion 
8 (.00 per year, 50 cents, 6 months, or 
send postal note for 15 ccnis or 30 
cents in stamps for 3 months' trial. 

PATENTS 

PtwIXVKNTOBH. *0-|>»«i- HOOK FRSE, AdJmM 
W. T.Ptiagorald. Atlvnirf at LAV.WaablnK'ou. Ci (^ 



STATIO.NERY. ENGRAVISG. ETC. 



ESTERBROOK'S 
STEEL PENS. 

Of SUPEBIOF AND STANDARD QUALITY 
Leading Nos.: 048. 14. 130, 135, 239, 333 

y«r Kale ftv ill Stattan^rt, 

TNI ESTEIHOII STIU PEI M.. 

W«rk*' Oamdao. N .1. 4aJo«inHi., «rw V«rk. 



THE CMEMPCST MNO BEST - 



67 PARK PIACE. NEW YORK 



METAL. MARBLE, AND MOSAIC WORK- 

MOUntTALTABLETS 

of any deacriptiou erected in Schoola, 
Colleges, Librariea, Chapels. Chuiches and 
Public Buildings. Send for itiaatrated 
hand-book. 

J. A R LAMB, 59 Carmine St , N Y, 
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ESTABLISHED 1858. 



H. H. UPHAM & CO.. 

MEMORIALTABLETS 

In Brass and Bronze, 
M So. Fifth Ave-, near Bleeoker St.. N. Y. 



MINER ALOflY. 



Course of Mineralogy for Yoniig People. 

CoDilucIctl tiru^TtT'ni.LiiOi.-tLOv; i)il&er«li<*^j<)t)<'[ika 
tnnilabfj. 

ColloetloD aiKl book, " F1r«t Onda," oat dolU*^ 
iKwtBM. ttoMita- Mmd (of oirralbTB to 

0U5TAVB QUTTENBBRO. 
ConlrAl Hl«l> School. Plllahurvb, Pk. 



QCU noil fi catrsMlTftirwULtMt. Dartacpar- 



ciLlliy, wc un aa»rlM^wm M uool Mtr-llfUi tvwvtnn' 
t'rlr'i^*:>*<X'..|J.nilhP,f>- Tkb !•« wwupiHinaiiU)' Va 
iH^arcailnaMkTenrnMM. UVvf, Min.Tai<.<it>ila«»a 
Uc.. Ill rtothAOanfMoMtae. Oav. L. K.v>ii.i^it a Co, 
MlnrralivWiL >n •odmBrokilKAy. N«w \«rli Lily. 



OFWHATUSEISTHATPLANT? 

YoD can find tho aiiRV«ir in 

SMITH'S ''DICTIONABT OP 
ECONOMIC PLANTS.*' 

Seat poBtaid od receipt of ti.W. Publiak< 
er'a price, $8.30. 

SCIENCE BOOK AGENCY, 

874 Broa(lw*ri Heir Tork. 



AUTHORS AND PUBLISHERS. 

Hatf'riol •rrBD«(Hl onO C'<int>ilpv] for ktl KlBda of 

luiIeddK Md MUJ>>cunt«. AddreM (3. K. BITEB. 
Kic N. i«Ut Strewt, PliilKdelplila. 
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DRY OOODK. ETC. 



CmitStarU CA.' Co- 
FLANNELS. 

■re aow eihlbtllng 

French Printed Flannels, Finnette, 
and Scotch Flannels 

tn B<MT efl>nk, w«ll adHplcd for NKA* 
■IDE and .TtOlNTAIN n'EAK; aUo, In 
frcMl rarlcl) of SOLID C'OI.OK<§ In 

Frenoli and Amerioan Serge Twill 
Flannels. 



35toa2Wau c€> \<)\& 4t. 



XEW TORK. 



Tbe FifUi A?eDQe Lioeit Store. 



Ooi Hock ol BovMkwplU Uimh Oood* W tbv 
nxioi •:f>nijili>lB b AmMlck. W* detU with mAnufBO- 
tnrfra odIj-. Utd kMP SOtklOfbnt pUnilDML Oar 
palrdo* >«ci klvK^n ml; upon lett liw tlw b«rt nskea 

of Tabl» LtD«u. Ntttklna, Tow«Ii. UftnAktrablvAi. 
•tc-, >t xht< iiirj lowimt, priiT. A Sne oU Unm 
lBlU4l UutakvRiuor. in botb l«dlW aid ia«n'a 
■tM«,M9S.0D(Iosnti. Bitr* Iatbc bomatltobed Hunk 
TotcUl, S8.C0 doiCB. Hud b«Bwtlt«b»d Usin 
»b»tt». tsnOa pair. PUlow Cum to natofa at Sl.OO 
* Mir. Wr kl Vkj's b*T» tb« l*t««t BOTvltlM In Ilooo 

UDI* d'-C<iriitJiuiB A *l>lt to oar atora iluaii not 



WM. S. KINSEY & CO.. 

Hear 36th St. 386 Fifth ATenue . 

'E%9 CrAVrford ]lb<Mt l> mad* ilir Hland' 

M3af uaaUeEtceinDearlTervrTrcUUibOT'SWirt tn Ut* 

JLilifur •p«lr«(lra<rtar<]a,TUa will be toldllit'y IiAvfl 
• ihoe *-}<« ua<iod."<ir "rqual U> It." uid uo'JUtoni^ty 
« MlMmui win ctaai w Mva ooa "bauar Umi Tb« 
Cnwiwrd." J^ A**J*^7*'¥''^'l?gL*{|J*i*5^^7 °*^ 

The oSwrord li nld bv tCiulnruiM wiuer 
only. thrauKb CTawftinl ■bor.Hor**. 



WORLD-ENGIISH. 



<'rlllk. 



iHANDBOOK OF 

' WORLD-ENGLISH. 



ih tvini*. 

Ks - Precideut Andrew D. 
Wbll#, ot C-oro^Il Cnlvoraltr. 
•kfs: "] bcillevo that Uwblf beat (ntemitiiuf Ohit>- 
ttoB elTUlutlQn and of bunaaltr «<7Uld be wrrcd 
by Ha kdnptlun." 

"8awldi>vB.a«irloii4^«litb«bHirorib* world 
to oiilt* upoo."— A-DoU|ni £btrie. 

"TbaldvAofMr. B«iibu nuob to rMonuatud it, 
•ad ths preBBOtBllun !■ cbarralnaly olrar." — AJi^«iri- 

MM. PUU. 

"Tb* nvull la a lan^af(« whiob onanut (*U lo 
■MM Wltb aaMptAUov."— ifdfton Trav^Mtr. 

"Wortd Bi)glI«bd»BerT«alfaeckrefuIi!<iQ«ldaratloD 
OtcnHrlonssebolBni."— 3f<Ml<rm Langv/OQi NoU». 

SaDt. poatpAld. on ncvEpt or prioo. 

N. D. C. HODGES, 874 Broadway, New York. 



nNANCIAL. 



THE 



American Bell leleplie 

COMPANY. 

96 MILK ST,, BOSTON, MASS. 



Tlii» Company owng tbe I.<>tters 
Fatenl Kruuted to Alexaudcr Gra- 
hAiii Bell. Marcb 7tb, 1870, Nu. 
I74,4<W>, niid .fnniiary ao, 1877. 
No. I»6,7»7. 

The Transmlsston ot Speech by 
all kuuwn fbrtuK of KLRCTKIC 
SPKAKINti TKLKPHOSCS lu- 
ttXn^es the rijfbt secured to tliU 
Coiiipuny Itytitu ulmve putentSrAnd 
rendCFK each individual u^erof U>)- 
ephoues, uot fUrnltihed by It or Itei 
liceutieerit responsible Tor i>ucb un- 
lawful iiHe, and all tli« conse- 
qiiADCfH therAof and liable to snlt 
therefor. 



TACOMA "'"™ ""° 



puar CITY 



INVESTMENTS 



I GtlAHANTEE IS p»r ceoi par annum 

Id waj of tba iLbots uitloa. I haTn maiU from 40 lo 
JEO pnr •^"Qt. ii^r •uoiim tor DOD*re«ld«Dta. I ulan 
tniUcd nrnl nKirij[ii([r, iiiipn>Tnil nm\ oatat" loan* on 
uaqu>!«tloiiatil'> #c<<uritlea frixn 9 to ;v p«r cnot. per 
annum ncii. Alw> harp oboU'n haijiidiia III Pa mi, 
Hop, llaf Biid bardtMi Landa. CDm-iponrl 
eniin Solli-lti',1 ri>^'iircllB]{ W->9tp.rn Wanlilni^jtiin All 
iQijuirii'd CkUiw,^reil ptomptl;-. Addreaa 
A. C. Blt;KKL..H, Taroma, WaablUBton. 
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Hew Method of Protecting Properly 
from LigMnmg. 

The Lightning Dispeller. 

Price, $20 to S30.— According to sue. 

Th« i'Kt«nC Ughtuiag DUpellvr is a poodac- 
tor specially doaiesMi to dinip<tt« tbe energy 
of a lif^htnin^ dtacharge, — to proTfot ita 
dning harm,— pladng wmethiii^ in Ite path 
upon which ita tiapacicy for causing daisaga 
may be exp^ndod. 

No recorded casa of lightninjjt tttroka haa 
yet been cited aKainvt tho principle of tho 
Dispeller. So (ar an knrtwn. tli« disni[iation 
of a conductor liiu iiivBriably prot«cU>d undar 
tb« (^01lditigns employed. 

Correspond ence solicited. 

AGENTS WANTED, 

Tbe Amerlcao LiglitiilB^ ProtectioD Companji 

United Bjnk Building, Sioux Citjr, lowi. 



TAPflMA '"VESTMENTS 

1 ALUiVl/lFORNON-RtSIDtHTS. 

TAYLOR & GUNSTON 

Take full charge ofprapertjr Tor the 

EASTERN INVESTOR. 

101 GDaranteed on all lOYestments. 

CLIy. Town, and Sutmrbao Lota. 

CardcD, Fruit. Hop and Timber Lands. 

House* Toi lilt an the Inalalment plaa, by wrhlcb 
tht purchaitr can obtain an iacoma •uBSciant ta 
cove: all pay men ta, Includlnig tBxea.loautaQca,atc. 

iDrarmaiion rcj;ardins any partlcataT point la 
(he Stale of Waablngton gladly ruinlahad apoa 
application. Peraonal altcntloDclvcn to all loaiSa. 
Corieepunilence voliclteil. Rafer, by permtaaioa, 
to the Pacific National Bank, Tacoma. Waah.: 
Geo. H. Tllley. )i*<i.. Hecretary and Treaaarer e( 
the Southern Expreaa Co.. anij Frederick C. Ctarb, 
of Clark. Chapin A Buihoell. New York. 

Addreitso4 CaJiforola BI'lc,Tacoiiu,Wash. 



SCIENCE 

The Illustrated Popular Science Weekly. 

TENTH YEAR. 
More than Two hundred of the lead- 
ing scientific men and women of Amer- 
ica have agreed to contribute to the 

paper during the coming year ; and, as others 
are constantly joining in this move, to make the 
paper more valuable than ever, it cannot be long 
before there will be a body of five hundred 

competent users of this weekly me- 
dium of scientific discussion. 

Send 50 cents, in postage stamps if most con- 
venient, for 2 months' trial subscription. 

N. D. C HODGES, 

874 Broadway, - - - NEW YORK. 
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THE LOAN CJOLLECTION OP OBJECTS USED IN 
WORSHIP. 

Tub ceremoniM at the opening or tho Loan CoU«cli(in uf 
Objects uiie<l tn WunLip at the Uuseum of Archa»1og,v of 
the University of PennHylvnnia took place on tbe afternoon 
of t)i« l6th of April, in the large hall of ttie library building, 
in ihe presence of a large audience of iovited ^e«ts and 
membere of the Univenity Arclupoloifical Association. Ad- 
dreaMB were made by Dr. William P*-pper. provost of the 
Univereity. the Rev. John S. Maelnlosb, D.D.. LL.D., 
the Rer. Dr. Harcua Jastrow, and Mr. Charlemagne 
Ton-er, president of the DepaKmeat of ArehseoloKy. Dr. 
Haclntoah, in hia addr«s entitled "Musinga in the Pantheon 
of the East>" dwelt upon the evideuees of the unity of the 
human race tu be found iu the various relij^ione represented 
in the collection. Dr. Jastroiv, in concluaiou, said, "Few 
in Dumber as yet are the uuiversilies «hicb have endowed 
chairs for the history of religions; a beginning has l>een in- 
■oiTimted by n-bich tu interest .\tnerican tbought in this 
flpecial work. Collections of religioua emblems like the one 
we are about to open to-day contain the way marks on the 
roada and by-waya which the bumau family bus bccu taking 
up to this day. As yet there exists in the world only one 
museuiD where these way-tuarks can be studied; it is the 
Must-e Guimet in Paris. And our collection here i» the Bnt 
uttempt of the kind iu our country." 

The collection is divided into ftections. each of which was 
either arranged and described by a special student, or by the 
curator with the aid of native onental scholars. Each sec- 
tion of the caulogiie, a closely-printed octavo of 174 pages, 
is prefaced by a skutch of the religioD to which it refers, 
while the details regarding each object comprised in the 794 
catalogue entries are given in appended notes. The sections 
comprise Religions of Ancient Egypt, by Mrs. Cornelius 
SteveosOD; Religioiia of India: Vedism. Brahmanism, Bud- 
dhism, and Jainism, to which !3uAinee Bha»ikara N'and Sara- 
swat«e of Jodhpur lent valuable assistanre; Religions of 
China, divided into the State Religion, Confuciauieai, Wor- 
ship of Ancestors, Taoism. Buddhism, and Thibetan Bud- 
dbiMs, arranged with the aid of scholarly Cfaiaese; The He- 
lii^OD of the Chinese in the Uniteil States, under which is to 
he found au almost complete collection of the idols, shrines, 
atuulets, implements for divination, with incense, papc-r 
money, and offerings used by our Chinese residents, includ- 
ing two practical abrines with all of their appurtenances, one 
of the God of War and the other the shrine erected at the 
New-Tnar; Religions of Japan: Shiatoism and Buddhism, 
cnllatt^d with the aid of resident Japanese students; Moham- 
uiedanisiu. by Dr. Uorris Jaatruw. prufuesor of Arabic in the 
University of PennsyU-ania; Native American Religions, 
cotDprisiug the North-west Coast, United Slates, Mexico, 
Yucatan, San Domingo, and Peru, by Dr. Daniel Q. Brinton; 
Religions of Polynesia, by Dr. Brinton; Religions of the 
Baulu Tribes of Africa, by Rev. Dr. Robert Hamill Nassau; 



and, in concloaion, a aeclion devoted to charms and amu- 
leu. 

Tlie collection represenla rorty-6ve individual donors and 
leaders, besides several institutions and societies, including 
the Smithsonian Institution, Washington, D.C.. the Numis- 
tnatic and Antiquarian Society of Phlladelphin, and the 
Board of Foreign Miasiona of the Presbyterian Church in 
the United Sutes, whose Missionary Museum conalitules tha 
ojcleus of the exhibition. The plan of the Musue Guioiet 
has in gooeral been followed, but the collection has a much 
wider range than the great Paris museum, although inferior 
to it in point of intrinsic value and artistic hpauty of the 
specimens, every object in the Guimet Museum being a 
gem. 

The educational value of the collection has been the 6rat 
thing ooDsidored. and whatever are its dcScieuciea, it is 
highly suggestive tbrougbouty and an endeavor has been 
made to supply the notable gaps by means of notes in the 
catalogue. 

The exhibition has been the means of bringing to light 
many objects of scientific impoi-tanco, whose possessors were 
unaware of their significance and value, and making them 
available for the purposes of study. It marks an event in 
the history of scientiSc work in iis special fleld in Philadel- 
phia, where the study of the hiiitory of religions, the object 
of a highly successful coune of lectures during the past 
winter under the auspices of the University Archaeological 
Association, has lately reodTcd much attention. 



THE BROOKLTN INSTITUTE BIOLOGICAL 
LABORATORY. 



J 



The location of the Biological Laboratory, at the bead of 
Cold Spring Harbor, is one of the most favorable on the 
coast, nw country around is high and rolling, with abun- 
dant foraats. glens, and small streams, affording most excel- 
lent banting ground for every form of animal and vegetable 
life common to our climate. Just above the laboratory is a 
series of three fresb-water ponds, each fertile in its own 
peculiar forms of fresh-water life, and through which flows 
the water of Cold Spring Creek. Just below the Laboratory 
is the harborofCold Spring, divided by a nandy neck intoan 
innerand an outer basin. These basin.s afford a great variety 
of marine life, and the channel batween the inner and outer 
basins has a varied and vigorous growth of nigne, molloses, 
and ecbinodenuB. Tbe outer basin has shallnw flats, banks, 
and eel gross, sheltered pools, oyster-beds, and other favora- 
ble cooditioQS for collection and study. The outer basin 
opens widely into Long Island Sound, whose oMsl is ex- 
ceedingly varied in character for twenty miles in either di- 
rection. 

The main Ijihoratory occupies the first floor of the New 
York State Fish Commission Building, and is a room thirty- 
six feet wide and sixty-fire feet long, provided with ample 
light from every side. It is furnished with laboratory tables, 
aquaria, hatching- troughs, glassware, and all the apparatus 
and appliances required for general biological work. Into 
the Laboratory is conveyed a bountiful supply of the water 
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of the Cold BpriDf; for use in the Hqunria and trouKhs. This 
water is pure, has the same low tcmppr&lurc throughout the 
year, and is the water used so succewhilly by the New York 
8Late Fish Commissioo in hatching and 8:rovring salmon, 
ti'out. aod other food Bshes. The Laboratory is aho sup- 
plied Tfilh an abundance of salt-water, which is pumped up 
froui the harbor into a reservoir, from which it ruus into the 
Laboratory. 

The station is provided with two small row-boats and a 
naphtha launch, toijetltei wilii net«, trawls, and dredges foi- 
use ID collpcling and dreciping". The main Ijiboratorr is fur- 
nished with both fresh and salt-water aquaria, with a Bevker 
inicpotome and a Minot microtome, together with many 
smaller instrotnentfi and appliances. Near the mHtti Labora- 
tory is a photographic room, with a dark i-oom and a work- 
room adjoining. These rooms are provided with a general 
photographic ouiflt, a photomicrograph ic apparatus, a holio- 
stal. and the necessary appliances for practical photography. 

Each student is provided with dissecting inatrumenta, 
nhamical!), and glassware to he used in the disaeciion, prepa- 
rHtiuii, aud ittudy of tissues. Students who own microscopes, 
or who can borrow them for ths summer, are rejipeclfully re- 
quested to bring them to the Laboratory for their own individ- 
ual use. Microscopes will he provided for those sludenls who 
cannot provide themselres with inslrumenlB. 

The New York Fish Commission very kindly grants the 
use of the main Laboratory room for biological study during 
the summer months, when it is not required by the work of 
the Commisfflon. 

The other building'<i and the grounds uted by the Diological 
Laboratory arc the property of the Wauwepec ScienliSc So- 
ciety of Cold Spring Harbor, and Ibe use of them is gener- 
ously donated by the Society for the benefit of the instruc- 
tors, specialists, aud students who aro in attendance at the 
Laboratory. 

A general course in biology adapted to meet the wants of 
tbOM who desire to obtAin a general and working knowledge 
of biology either for use in teaching or in preparation for 
special work will be given during the first six weeks of the 
session. It will consisc primarily of laboratory study of 
specimens illuatratiug leudJug types of animal life. The 
practical work will he accompanied hy lectures giving an 
outline of systematic zgulog^', for the purpose of showing the 
relations of the form^ studied to other animals. The lectures 
will also touch upon various' malters of general biological in- 
terest. The types studied will comprise forms of life repre- 
sented in the waters of Long Island Sound. 

Accompanying thw course of laboratory work and lectures, 
instruction will be given in methods of mounting objects and 
in the pi-e|>aration of microacopic sections. Opportunity will 
also be given for collecting and surface skimming. 

A special feature of the Laboratory will bean extended 
course in the methods of bacteriological research. The course 
will consist of laboratory work ou the culture and propor- 
tion of bncleria, tho identiticalion of species, and of lectures 
and demonstrations by the director. The number uf students 
admitted to this course is limited, and only those who are 
well prepared by previous study and experienoe io biological 
or medical work will be admitted to the course. 

Students who pursue the general course of Instruction 
during the summer, and who have time for extra work, are 
given the instruction and facilities necessary to enable them 
to carry on special investigations, while thow studeuls^ who 
bare already gained the knowledge and experience which is 
provided by the general course, will be permitted to give 



their entire time to special work. No special courses will baV 
laid down In advance, but each student will be at liberty to 
arrange with the director of the laboratory for such a course 
or courses as may be practicable. 

Each lecturer will be provided with extra labjratory space 
in which to carry on his own private investigations nn long 
as he shall remain at Ibe LsborKtory, and will not be called 
npoii to give any instruction outside of his lectures and such ^ 
directions for work as may accompany bis leclares. H 

The Laboratory will o|}en for tlie season on Wednesday, 
July 6. The regular session for Htudents will continue from 
that dute until Wednesday, Aug. 31. M 

The tuition fees will be,- — for the full term, eight weeks, ™ 
925; for the Qrst six weeks, |20; for the Srst four weeks, tlS; 
for the last four weeks. ^15. 

The tuition is [>ayahle $10 on registration as a student, and 
the balance during the Grst week of attendance. I£ach stu- 
dent will be entitled to attend all the lectures delivered at 
the Laboratory, to the use of the Laboratory and it« ap- 
pliances, subject to (be regulations eKtablished hy the director 
and board of managers, aud loall the fuciliti«K for collecting 
Kpet'imenH which are possible with [he launch and other boats 
provided by the Laboratory. 

The number of siudenta for ibe season of 1892 is limited to] 
thirty. The Board of Managers reserve the right to admiij 
as students only those whose training qualifies tbem to make 
the best use of the Laboratory and its facilities for study end 
research. Applicants for admission to the Laboratory should 
state what work in botany or zoology they have already 
done, and what course they would like to puntue the present 
season. 

A good reference library will be placed at the service of fl 
students, and a collciction of algne will serve to guide students 
in marine botany. In addition to the regular lectures given 
in connection with the laboratory work, evening lectures 
will occur two or three times a week, illustrated by the aid 
of a magic lantern. The lantern is provided with a vertical 
attachment and with large aud small cells, in which forms 
of Hf« may be placed and their structure exhibited on the 
screen. A microscopic attachment to'the lantern will enable 
lecturers to demonstrate jioints in minute auatomy, and a 
targe colleclton of lantern slides of biological subjects will 
furnish the meanfi for oompatisou of many allied forms and 
Htnictiires. 

The evening lectures will be open to the public, and per- 
sona interested may secure admission to the entire course. 

Arrangements have been made with residents at Cold 
Spring Harbor to provide very good and cntuforlable rooms, 
with board, a few minutes' walk from the laboratory, at rates 
varying between six and eight dollars p^r week. fl 

A new dining-room has been provided close by theLabora- ^ 
tory. and excellent hoard will be provided to such ofBcers 
and students as may choose to avail Ihemsel vea of it at |S per 
week. It is expected that a majority of the nfiicem and 
students will hoard at the dining-room and take rooms at Iho 
residences near by. The expense in this ca^ will be as be- 
fore, between seven aud ten dollars for board and room. 

Accommodations can be secured at either of the large, ex- 
cellent, Hud quiet hotels that overlook the harbor, and are 
fifteen minutes' ride by boat or carriage from the Laboratory, 
at rates varying between eight and Hfteeo dollars |icr veck, 
according to Ibe size and location of rooms. The hotels are 
known as the Qlenada, Lauretton. and FurcKt Lawo. 

Full information will be given concerning rooms and 
board to anyone who signifies an intention of becoming a 
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sludPDt Bt Ibe laboratory, and both boani aod room may be 
eusaged io advance by application 10 the director of the 
Laboratory. 

For further particular* inquire of Profeuor Franblin W. 
Hooper, Brooklyn Instilate of Arts and Sctencpn, X.T.. or 
of Piottaaor Herbert W. Conn. Wealeyan University. Hid- 
dleiowQ, CoDu. Apiilicationa for admiasioa .as students 
should be vent to the lostitule. 



THE MARINE BIOLOGICAL LABORATORY. 

Thx corps of iustruclor* this year consist* of Dr. C. O. 
Whitman, director, professor of ix>o}ogy. Clark Univemity: 
edilor of ihe Journal of Morphology; H. C. Buoipus. asso- 
ciate profeR9orof wology. Brown University; E. O. Conklin. 
profeMor of biology, Obio Wesleyaa L'uivenity; Pierre A. 
Fisli. instructor in pliysiology and anatomy, Cornell C'ni- 
▼ersity; Jacques Loeb. professor of physiology. Bryo Uawr 
College; W. A. SctchcU. instructor in bolauy, Yale Univer- 
sity; Sho Walase, assistant in animal morpliolo^y. Clark 
University ; W. M, Wheeler, aasislant in animal morphology, 
Clark University; Ryoicbe Takauo, arlisl; G. M. Gray, 
laboratory asaiatant; J. J. Veeder, collector. 

In addition to ihe regular courseji of instruction in loology. 
botany, aud microscopical tecliuique. coiisistiug of lectures 
and laboratory work under the direct and constant super- 
vtsioa of the iuatruciors, there will be a uumber of lectures 
on speetal subjects by members of the staff. A course of 
loclutvs in embryology will be given by FrofeiHior Whitman; 
io luotogical physiology, by Dr. Loeb; aud two or more 
courses iu invertebrate zoology, by Dr. BumpU8 aud Dr. 
Wheeler. 

There will also be leu or more erening lectures on biologi- 
cal subjects of general iuterest. Among (lio&e wbomay con- 
tribute these U-clures and take pari in the discua^ions upon 
tbem may be meutiouod. iu uddiUou 10 the instructors above 
named, Ibe following: Dr. Q. Ayers of the Lake Laboratory: 
Professor H. U. Doualdauu, Clark University; Professor 
William Lili!)ey, Jun.. Priiiceloii College; Dr. Warren P. 
Lombard, Clark University ; Professor Charles Sedgwick 
Mitiot, Harvard Medical School; Professor £. S. Mur«e. 
Salem; Prorpssor H. F, Osbora, Columbia Colle^: Professor 
W. T. Sedgwick. Massac UusetLs Institute of Technology ; Pro- 
fessor E. B. Wilson, Columbia College. 

The Laboratory is located on the coast at Wood's Holl, 
Haas., near the Laboratories of the United States Fish Com- 
mission. Tbe building consists of two stories — the lower 
for tbe use of teacbers and students receiving instruction, tbe 
upper exclusively for iuvwiligators. The I^aboralory baa 
aquaria supplied with ruuuiug sea-water, boats, a steam 
launch, collecting appor«lus, and dredges; it ia also aupplied 
with reagents, glassware, and a limited number of micro- 
tomes and niicroscopea. By the munificence of friends the 
library will be provided hencBforth not only with tbe ordi- 
nary text-books and works of refereuce, but also wilb the 
more important journals of Jtoology and botany, some of 
them in complete series. 

Tlie Laboratory for investigators will be open from June 1 
to Aug, SO. It will be fully equipped with aquaria, glass- 
ware, reageols, etc., but microscopes will not be provided. 
Id this department there are twenty-four private laboratories 
supplied with aquaria, running water, etc.. for the exclusive 
use of inveBtigalor^. 

Owing Io the growth of the Laboratory and the great de- 



mand for tablat, the trustees have voted to enlarge the 
present building so tbat a spacious new wing will b« ready 
for use on July 1. Thoee who are prepared to begin original 
work. bu< require su|>ervi8ion, will occupy tables in the gen- 
eral laboratory for inveetigators, paying for tbe privilege a 
fee of tifty dollars. Tbe number of auch tables is limited to 
ten. An elementary course in iuvestignLion will bo intro- 
duced this season, designed to meet the ueeds of those wbo 
have completed tbe general courses in the Btudeuu' Labora> 
tory. Detinite problems of limited scope will bo assigned 
aud worked out as a means of training in the way» and 
methods of research. Tho^ fee for tbi^ cour?ie aUu will be 
Rfty dollars, aud the number of tables will likewise be iiiniled 
to ten. For the completion of any considerable piece of in- 
vestigation, beginners usually require from one to three 
full years. It is uut expected, therefore, that the holders of 
these tables will tiutsli their work iu a single season. The 
aim is ruihor to make a secure beginning, which will lead to 
good results if followed up t>etwe«a sessions, and renewed, 
if need be, for several succeMive years. 

The Laboratory for teachers and students will be opened 
on Wednesday, July 6, for regular courses of seven weeks 
in zoology, botany, aud microscopical technique. The num- 
ber admitted to this department will be limited 10 fifty, and 
preference will be given to teachers and others already quali- 
fied. By permission of the director, students may begin their 
individual work as early as June IS without extra charge, 
but tbe regular courses of iustructiou will nut begiu before 
July 6. Though more advanced students wbo may wish to 
limit tbcir work to<pecial groups will bave an upportuaity 
to do »o, the regular course in loology. in charge of Profesaor 
Bunipus. will embrace a stody of the more typical marine 
forms aud elementary methods of microscopical technique. 
Mr. W, A. Setchell will have chorgo of' the work in botany. 
The tuition fee is thirty dollars, pnyable iu advance. Appli- 
cants should slate whether they can supply themselves with 
simple aud compound microKopes. Microscope slides, dis- 
secting and drawing instrumenls, bottles, and other .supplies, 
to be Qnally taken from the Laboratory, are sold at cost. 
Furlber mfomiatiou, if desired, may be had b,v sddressiug 
Professor Hermon C, Bumpus, Wood's Holl, Mass. 

Applications for places in either department should be ad- 
dressed to Mrs. Anna Phillips Williams, secretary. 23 Marl- 
borough Street, Bo«ton. 

Roomii Acrommodatiug two persons may be obtained near 
the Laboratory, at prices varying from 92 to H a week, and 
board from ^.30 to $0. By special arrangement, board will 
be supplied to members at Tbe Homestead at <!& a week. 

A Department of Laboratory Supply has been established 
in order to facilitate the work of teachers and others who 
desire to obtain materials for study or forclautea. It is )>ro- 
poaed to furnish, e.g., certain sponges, hydroids, starSahea, 
sea urchins, marine worms, cruslaoeans, mollusks. aud verte- 
brates, preserved in good cimdilion, at fair prices. Onlem 
for tbe coming college year should be given as soon as possi- 
ble. Circulars giving information, prices, etc.. may be ob- 
tained by uddresiung the Department of Laboratory Supply, 
in eare of the secretary. 

Wood's Holl, owing to the nchnetss of the marine life in 
the neighboring watem, otfers exceptional advantages. It 
is situated on tbe north shore of Vineyard Sound, at the en- 
trance of Buzzard's Bay, and may be reached by the Old 
Colony Railroad (2} hours' from Boaton), or by rail and boat 
from Providence. Fall River, or New Bedfnrd. Peraoos 
going from Boston should buy round-trip tickets (0.8S). 



I 

I 

I 

I 

I 

I 

I 



238 



SCIENCE. 



[Vol. XIX. No. 481 



The nnaaal report of the trustees, containiog an accouat 
of tbe orgauizatioii aod work of tbe Laboratory, ma; be 
obtaiood fmm the aecretarj. 



HOMOFTERA INJURIOUS TO GRASSES. 

Amosg ihe many insects that are dMlniclive lo the greSRes 
tbe little leaf-Uoppers lake a vary i)ronjiDeul place, am) tbe 
vrriter ts of the opinion thai, although their n'ork U often or 
for the most part entirely ovBplooked, they are really re- 



a1»o quite abundant and widely distributed, but seems to oc- 
cur mor)' especially around tb« borders of IhicketA and in 
grassy woodland. 

Perhaps the moiit abundant and widely distributed specie* 
of all is Ifac Deltocephaiua inimictts of Say . Its work rangea 
ftll tbrouah the seasoo. and it may even be found on «-arm 
days in winter. 

The insect is uearl,? a fourth of an inch in length and of a 
grayish color, thp tnosi distinctive marks bting the black 
dots on head, front portion of tliorax. and od the scutellum: 
two on each, a» shown in the accompanying Sgure. 

Anoibcr »pccies which occurs, al times in immense num- 
bers, in the Deltoc^p/ialug debilis of Ubler. This is smaller 
than the preceding special, but without a careful examina- 
lion may be very easily confusetl with it, IL is quite uniform 
in color, and without the black dots chariicieristic of thai 
form. Its distribution is probably v«ry wide, tboueh it has 



IMmlrocepbala noUlpMiOrtslnal). 

tlble for much of the damHge accredited to otber iasecU 
or tu drought. Studies carried on during the last few years, 
aud wbich have been rvported in biitletinH of the United 
BtaLes Department of AgnctiKure' * aod of the Iowa Experi- 
ment tjtslion," lead to the opinion that from one-fourth to 
one-half of tbe crop ix lo«t regulttrly as a result of their work, 
and that a large part of thug Iohh could he saved by the adop- 
tion of remedial measures. It seemH also, at least for blue- 
grass in Iowa, that the common affection known as "silver- 
top " is to U> chartn^ a4;ainal these same insidiotis enemies.* 
While there are iJtaiiy different species concerned in this 
work, many of which have Htill to be studied, and reprc- 
MQtiug ibe families Jasaida, Cerccpidfv. and ytilgoridte. 



H 

PIO. I. 

bm» tibl. 
(OrlcluBl.> 

not as yet been reported from as many localities as tbe pre- 
ceding species. 

Aside from these especially abundant sptcies there are 
many others belonging to the genus Deliocvpkahts. which 
seem to be confined to grasses as their food plant. D. ttajfi, 
D. harrmi, D. metsheimerii, aod others having beeu laktQ 
in greater or Ices abundance in sweepings from grass. 

Cicadula exitioaa Uhlor was first described as a wheat 
pest, hut it has pri->ven a general grass feeder, and must be 
cuuinerat€>d among the specie.t affecting this crop. Tt is 
ab*)ut twn-leuths of «u loch in length, of a brownish color. 
and the wings are quite distinctly marked with dark veins. 



ria. i. 
•ma (OrlKiasI). 

the most numerous, and I think the most destructive, fall io 
the fauiily Jagmdm, and a few of the more common ones 
may be enumerated here. 

Diedroeephala vioUipeM is a graaa-green species about one- 
third of an inch iu length, and its general form, as well as 
the larva and pujtn are shown in tbe accompanying Ogure. 
It occurs abundantly all over the country, but may be no- 
tic«d more abundantly some seasons than others, and it shows 
a preference for ground that is moist rather than for very 
dry localities. 

A quite similar species, Diedroeephala novehorae*nm», is 

' Bullelln No. U, Dlrtalou of ButoiDolo(y, Unit*!! SUtoa IXipArUoanl ot A(> 
rk niton, py. 36-4L 

> litiliwlo Ng. SS, DItUoo of EuKnttQlogi', VnUMt SUIM l>9pvun«ntvl Ac> 
rlculiur<>. pp. &8 V*, 

■ BullBtlii No. 13, lona Esp«f1meiii 8UCIM), ppL 9ft-]4)i, 

* BullaUn No. IS^ Iow« Bsparlmaot Siatkm, pp. SSe-iKl. 

* Procwdloc* ot Uio Soctvty tor Frvtnotlan o( sgrlcuttaral 8cle«oe (inS}. 
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Clv»dula eilUoM UU. 
(OricUiAL) 

The figure shows its form and the arrangement of the mark- 
ings of the body. 

Agallia nan^uineolenta Prov. is an interesting little spe- 
cies, often secured in gnus and conspicuous in very early 
spring, as tbe adults can be seen In great numbers under th^ 
grass or, on warm days, hopping about on the leaves. It 
bas proved, however, to favor clover as its food plant, and 
probably feeds on grass only during fall, winter, and early 
spring. It is about one-eighth of an im^h in length, quite 
brood, about half as wide at long, and marked with numer- 
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OKS dark blotches und short slripe*. especially on the winffs. 
This species appears to be double- brooded io the latitude of 
Iowa. Ibuugb it is possible that lbr«« brooOs miy occur. 

The habit these itiAecu have of hopping into the air on 
the least disturbance renders ibem open to direct attack wJtli 
the " bopperdoser " principle, whicli has b'-en used so exten- 
sively in ihe contests with the Rocky Hounlain Locust. 

We have found, however, that a very simple plan of iiMng 
this principle is the most effective in securing^ the leaf-hop- 
pers. It consist!) in coating the upper surface of a sheet of 
sheet-iron with coal tar. attaching cords at either end. and 
also ID the centre if it is very long, with which to drair it, 






FtO. \ 



AantUataHgminolfmla: d. Iftrr*: ft. pup*: V. iina«o, Mid trout *i«« of hMd 
of Imago. (OiIkIimI). 3{i* llnra •» « Itltli! Uto long. 

aod then it is drawn over the lawn or pasture at a moderate 
walk by a boy or man at each end. 

As soon as the sheet becomes covered with hoppers no that 
all are not held when they strike the pan a new coat of tar is 
applied. On an extensive wale this can be used at a cost 
of but a few cents per acre, and is applicable to larpe 
pastures and meadows. Upon lawns and pasture^* the treat- 
ment may be applied at any lime when the hoppers appear 
amneruus, but in meadows it is not applioible while the 
gnsa is in bloom on account of the sccumulatiou of pollen 
on the sheet. In ^aeral, the beet time to apply it is in early 
Uay and again, if hoppers are present, in summer, direclly 

after the hay-crop has been secured. Eerbekt Osboh.^. 
Asm, low*. 

ASTRONOMICAL NOTES. 

Thk following is an ephemeris for the comet discovered by 
Denoiagon March IS. The epoch is for Berlin Hidutt;ht: — 
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The following is ao epbetncris for the comet discovered on 
March 6 by Dr. Swift of Rochester, X.Y. The epoch is for 
Berlin miduight: — 
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These cphemeriUes are taken from No. 3,082 of the Aatr o 
nomische Naehrichten. That for comet Hwift was computed 
by Dr. Lamp, and that for comet l>eiiuin); by Dr. Schorr. 

The new star in Auri^ has now become so faint that it 
can be observed only iu the larijer telescopes, It is fainter 
than the 13lh magoitutle. G. A. H. 



This comet is now increasing its distance from the earth, 
but io Ibe autumu the comet will again approach the eaKh. 
Aod obaervalions will be possible far into next December. 



NOTES AND NEWS. 

Mr. G. C. GREE!t rccotds in Nature Sotfs for April a 
ious reminiscence with regard to a pair of jackdaws kept by him 
at Modbury Vicara*fP. South Devon, AtMut twenty years sgo. 
They ha'l been inkea frnmtbe nest, and duHnK the first sumnur 
Iheir winj^fi were ulighlly clippixl. After [lii& ttieir wingH were 
allowt^l lo Krow, and tliry livfd at full liberty in tb« KSnlen. 
They ifete peifeclly lami;, and n^ould come at call nod feed out 
of Ihe hand, would cooie into the houoe, and in the Dioniing 
kno^k at ibewindowa to ask for some breakfast. In the spriog 
tbey a»ed to Hy away and join their wild com|«nion», make lh*ir 
nests, aad rear a family ; but when this vras over they came back 
to the ttarden again, fed from the haud, nod were as tame aa erer. 
But the curious thinu was, that after ouv or two wawon* they 
brought another jackdaw witli tliein, prcKUumbly the youn^E uf 
one of ihcm, which wa4 just na tame as tbcmKelvot, although 
nothing had ever been done to tame it, so that it was impo»ible 
to tell which were the original favorites, an<l which was Hit? new 
one. Moreover, when aft*'r a few years one of these jackdawa 
was accidentally killed, another was brought by the other two, 

— A Seaside Laboratory of Natural Ui»tory, in conoection n-ftb 
the Leland Stanford, Jan.. Univen-ity, wil! be opened during the 
cvQitng Hiitnmrr itt I*artllc Orov«, Cfil., uii the Bay of Monterey, 
about balf-way lietwv«n Monterey and the Point uf Pinea. Tliia 
laboratory will l« fur the purjioM* of h]ve«tigation in the life- 
history of the marine animals and plants of this coast. It will Iw 
under the direction of ProfeKorsOilljert, Jenkins, and Csmplx-ll 
of ihe chairs of zoolotcy, phyi^ioloiry. and botany respectively. It 
will be opt'Q to natuniliHt« and others wi»hinR tg make special io- 
vestlgUloneiu the anatomy or life- history of animals and to teach- 
ers of natural science. For further details lho«e imerealed may 
apply to any of the directors at Palo Alto, Cnl. 

— In a di»cuMi<iD on diphlberia, publislii-d in th« Rnttah itftti' 
cat Journal for Sept. 19, IStll, Dr. RiiMell cited several innUnces 
in vhich Meam liad weme>l to be an actir*' factor in the fkrojiaga* 
lion of the disease. Hot vrater and >,Ve»m from a brewery were 
JDCroduced Into some old cevspooU and evidently irakeil intoao- 
tivity g«rma which, if undisturbed, would hare remain«iJ dor- 
manc. 

~- A new edition of R. Dana Rorton'^ " Silver iu Euro|>u " will 
be pnblfehed immediately by the UacmJIlan^. The author has 
mnde some additions of importance to this edition in view of the 
present attitude of Congress on the question of free silver. 
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pMt efBcivDt fcuiiporC of its work bsr the •eodtDK o( a Urge com- 
panr of etutlentfi to it well pr^Mred to «ul«r aud lo proBt by tt« 
alrantaciv. 

The prop(K>a] that the rolWge should |>rovi()e oral ivcitutiuns for 
scadptits thnt hare heen adie to enj^sge in sach recilati'.)na in the 
flChooU lo •rhlcli ihoJr prrpnmikin for cnllege biui been r.)rniile(e<l. 
appears at flrft glaocp to be a vt-ry natural and proper mie. A 
fuil Htutly nf tbp stihjM!t, liotveier, dlacloses objeetioDtt which to 
imatir mindH will seem very serious. First of all should be con- 
flidereJ tlin (>x|icruut of (^rryinR joiir suKf^stion into effect, not 
Ivr a siuglv ymr oa\j. which would b« »mall, but for ibe Are 
j«i« of the college oourse. which is quiw another nuittfr. Tlie 
time and etreugth of the profewora oow ut ihn command of the 
college are fully consumed with the duties at pr^eeot a^eivned lo 
[Iiem.und were separate oral recitations provjiJed for orally taujfbt 
inemU-rs of each clo^f. a. complete duplieation of the fituUy 
»-ould \iv d(?TiiiinilL-il. and lhi»i not only nn to iiundiere. but also aa 
to ability, qualili 1*91 ion, and experience. Such an inercnse of our 
teaching cnrpj noald invoire an additional annual espcnre of at 
leartt ten thounnnd dollurs. 

The whole (orce of your an^^Rlion rests, if I mistake not. on 
the ^iflt'-inent thtit Ihe puptbt of oral srhooln " beiitate. and object, 
and reruae. wlien dirc-cted to Kendall Oreen. not ttecatue it is not 
a good •'chool, nor because it» professors are not competent tneii, 
but because <*f a well founii<?J fenr that that which they have 
eiient uiueb lime and labor in gaining, namely, their B{ieecb and 
Iheir ability to read speech, may be »ery serioucly imji«ire<l " by 
the lack of orni reeitation? iu the college. Note I will lay uo 
atre»<. ■» uiauy would, on the aduitecion mode in BiHliug this 
point, thnt the speech and power to read the lip« of otbert^. jiained 
only at grt'al cost by the orally tniigUt deaf, are posseBsions wbicrh 
may easily be lost: for my experience lend» me to have much more 
fnith in the security and itermanence of tbe*e valuable acquisi- 
tions than yon and Mr. Greenberger seem to enjoy, and mj rea- 
8OD8 for this stronger faith will pre»ontly appear. 

It is not true, a* the uninformed reader would infer from your 
letter. Ibat the orally tatiglit deaf of the country ha-re never en 
joyed the adrant^;e« of the mllege. Pupik from Die Clarke In- 
fttitulton, from the Botton Day School, from prtiule oral Mch<x)l«. 
from Mr. OreenbergerV school, and liixt, hut not leiwt, n pupil wbu 
liail for sereral ypata the sp^eiiil training of I'rufeMor Alfxunder 
Graham Bell, have lieen connected with our rollege for longi^r or 
abortrr periods, one of theui graduating with honor from our sci- 
entiiic course. None of these biudent* enjoyed the advantages of 
oral recitauito? in the college. They had no special teaching in 
speech or lip-reading. They did. however, have coaiiderablu 
practice in apewh while connected with the rollege, 

Nt> comfJainla came lo me from theae pupils, nor from any of 
their friendH. while they were with ua or after they had left 119, 
that their powers of speech and lip-reading were even temfiorntily. 
much le*i pfrnianently, impaireil hy their conneciion with [h« 
college. The father of one of Mr. Greenberger'a pupils. w)io was 
for two yean a student bere, writes, under date of March 20, 1892: 
"In reply to your intjuiry I desire to say that H. did not speak 
quite aa well on hia return, perbapa becAUw that at t^illege bf had 
not an much cbnuoe to tnt- hi^i lips as lie did white at Hchuo) in 
New York, but >>incv be if home, our conversation at home, as 
well a* in our business with hiui. is to frequent, that 1 am happy 
to say be speaks as well and as nndetstandingly as ever." 

The father of another of Mr. tireenbergeiEi pupils who punued 
our full scientific courae, taking the bachelor's degree, s»j» in a 
letter jnst received: " I do not think my son's power of speech 
and ability to read the lip« were injured in the least by bis taking 
a coarse In your inslitution.'' 

Four others of the orally tnugbt pupils to whom 1 have jnut 
referred have informed me within a few days that, on the teslimony 
of their friends, they experienced no permanent injury lo their 
jxiwer* of spee<-li and of lip-rciulEng in trunsequence of their con- 
nection with the college. And the fri^nda of two of these thought 
their sj^eech tmprovpil while they were in college. 

Kow, in considenng the cases of these orally-laught pupils to 
whom reference baa been made, it must he kept in mind that they 
were all connected with the college at {leriods when noinstruction 



in speech and lip-reading was alTorded to any stadcnt. And ytt 
it eppeant that not uueot theee young people. repre«<-uting as ibey 
did the leading oral Kchools of the country, suffered any pi'rtiiii- 
nenl injury to their poweni of epeef^h attd lip-reading while 
students here. ^Vhit more convincing proof could be given 
that the "fenra" of the oralists voiced in your letter are not 
" well founded?" And If thcM fears are justly dissipated by the 
records of times when no artitulalion teaching wad afforded In 
the college they surely need be accorded little weight at preaent,^ 
when ten instructors are actively engaged in giving daily leasona 
in .speech ami lig-reading to the idudent* of the college. There 
are thone wlMise upiniuiiH are entitled lo respect, wlio believe that 
the phin put in operation the pri.ttunt year by the college for pre> 
serving and improving the speech of all its 8ludeol«. including 
the orally taught, will produce more satisfactory results than tlw 
one pro()09ed by you, which would involve, im^vltably, an iocrt-ase 
of ten tliouiumd dollars in the annual cx|K-ni«e«i of the college, and 
thia for the ^ako of a numlier of btudt-nt^ not likely to be mor» 
than twenty-tive. And should tho alternative you pma in your 
letter as, apparently, an ultfmatnm, be foltawed, of establi'^hin;; a 
coUpge especially for the oraDy-taught deaf, the increaae in ihe 
expen«ie or their higher education would be mnch greater than ^ 
even the Hgnre I have named. We are trying an experiment,, H 
the results cf which are thus far encouraging, to continue which ^ 
wilt involve no increase of expense, while you urge a acheme cer- 
tain to be very costly, and by no means sure to give belter ie»ulis. 
In view of Ibe unpreeedente<l facililiM for oral teaching newly 
oflererl iu ihecollege the present year, and which will irecoiilluued M 
next .vear. will it nut be safe to intrust urully-iuught pupila to us ^ 
for a year cr two. or at lcu«t until it can be demonstrated that our 
way of preserving and improving their speech is a failure? Fur 
if it prove a failure, no one will be readier than I to accept ntcfa a 
reeult, and to advocate what you believe to be "the more esKsrUnl 
way."'" 

The officers of the college are grattfled at the prOi)pect of rMrlv- 
ing a greater oamber of students from the oral schools than have 
come lo Kendall Green in Ibe pa-tt, and while they cannot feel 
jUMlifled in aeceeding In the |>nrticular demand of your letter, at 
lea«t until Iheir own experiment has proved a failure, th«y ar» 
ready to give the mo»t earnest aosurance that, with every orally- 
taught pupil who may seek admission ber« the coming; year. nt> 
paiuH will Ite spared to preserve undiminished whatever poweis of 
ijpee^'h and Kpeech-ieading such pupils may bring with them. 

The force at present availal-le for articulation teaching in tb»' 
college will make ft po»«ible for us tonlveMpeciul individual train- 
ing t) such orally- luugbt pupils as may Keem likely to derive mora 
benefit from inslruction so aJTorded. than when given in a cl3t& 

8ome editorial comments on your letter, which appear in tlw 
Siiertf Worid of yesterday, leave me lo say. inclosing, tliatnothtac 
could be further from the truth than an asaertion that tho pte^nt 
attitude and existing arrangements of the collcg* aj to oral leach- 
ing put the stigma of governmental condemnation upon the oral 
metliocl. The fact tltat ten instructors are devoted to the work of 
tipeech teaching in the college is a sufficient ref ulntion of any such 
claim. It by no means follow* t>ecau«« a certain manner of 
using a i"erluin meClitnl \» fimtid bflpful lo certain deafrhildTea 
in primary Mrticolo, that Ibt^- idf-nlical way of making uae t>f this 
method is necessary, or will even lead to the best resuHa. with 
these same pursona under the changed conditions of coUegisbe in- 
struction. And it would be a most distorted inference to conclude 
thnt becauw the college gives oml teaching to its students in a 
manner somewhat different from that employed In the pore oml 
schools it is thereby placing a stigma on tbe oral metbotl. 

The editor of tbe SU<mt IVortd is quite right in acquitting ■■ tlie 
authorities at WaMhiitglon'* of any such intention, and I tntst the 
slateiiienU of ihiH letter will give wings to all his apprehension* 
on the subject. 

Our directors feel that tbe existing arrangements of th« college, 
nnder which the essential fealum of the (wo leading meCliodi of 
inslruction are combined in a manner calculated, ai Ihey l>clic<'e, 
lo produce tl)e best results, ought to satisfy the frtenda of bolts 
methods. 

Tbey have great conKdence that results in tlw near futuro will 
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provQ the wjadom of thew plwii. And wbeUi«r tbie confidence 
Im nritfiteoetl or not, they think ther have a right to expect thnt 
00 tnifHciKllr allitiKW will t>e taken tonards ibe college while the 
im|<ortaut csporlmc-utdt only r«cenil; be((UD ore being prewed 
steadiSf to a dvcisivo coorlusfuQ. 

Vfty »inc«ely youi«. 

E. M. OAu.uroBT. 



TflE TEACHING OF SCIENCE.' 

The anbjed chosen for Ihii paper. The Teaching of Sclenw. Is 

brond on«; far too l>road for more thau a very liuperticlal trt-at- 

[ment in the lime allowt^, hut it is my purpose rather to L-all at- 

I tetiliiin to (-fiiaiii general lAtda in irbich too luuch of oor modern 

tsci^ni.1* twu-hiti)^M«iuxl<ilje at raiill, and in try toiiugR^t line* in 

wtik-h we may ho[>e for iiiiiiroTeuient, While I u«h (he term 

Science." I lutve (Nirticular refrreiKe to the 0<)-<'alled natural 
, scieDCes, tbough perhaps the ideas are capable pf a irider applica- 
ML 

AtDonft ibcK natnral sciences tbere are cerutio ones to wbkh 
luy attention has be«n more rlo&ely drawn, but 1 believe the 
priocipK's which eboulil beat ibebasivof inatrnclion in ibem will 
apfil]' u|ually well to nil. 

Why do we study the 8cI«oc«ii> bow far do we attain uur ends 
in this atady 7 and U it powtblv for us to attain iheni mure coui- 
I>leiely than by our present methods ': These are the three qaee- 
itoin 1 deiire to ennsider. 

1 Why do vet aludy the ttcicncea't Were we to jud^f* from 

the grvat maM of itclence teaching of the pre«ent day, we trould 

tte obliged to an^tiver nnbe^ilnlingly Ihat tlte nntiiral sciences are 

Ttaoitht cfaieSy at lea^t, for the purpose uf aci)uinnK certain facta 

I which are nupfjowd to be of the Decenary stock in trade of a nrell 

luvated toan or woman, or perfiapa I should speak more correctly, 
[were I toaay. facu which every well edoculed permn ought unc« 
'lo bavu known sufficiently well to have pasted an examtDation In 
them : in as much as, fur Iwlter. for worse, must have forgotten 
A great »htuv of these acquircl facts. I Kty were we to judge by 
the way tclenoe i<< tauzhc. (hough few lea.-hera would admit thin 
mere BC4]iil9ltlon of facte to be their aim in teaching. If we ithould 
inqairc! of these tMtchtrs. Ihey would undoubtedly telt us of the 
'■ diaciplinary value. " that vat:ue •'xprer'^ioa often heard and «o 
nnaalififactory to the pupil, ai he repcalJ^i biit nmo. amaa, amat, or 
pauses to rent oo hispon^ a.-iiiiorum.. 

In all education weliave two aims; the direct famiahiugof the 
mind with a store of fucts and thi* derelopment of tlic> mind to 
that it can utilise these facta and attain others: we teach, and we 
teacb bow to learn. Now there are undoubtedly, a vast multitude 
qI IliCU In the natural sciences, which are of practical value In 
entj'dny life; but after all the«eare of little ioiportance compared 
with the irenH^doug devclupuiem of the uiJud which may be 
and ought to be gaineil by thta class of atudieti. 

The OBtiiral »-ienresar« pre-eminently the Btadies to develnpe 
Ibe reoaoning powers : every ntep haei hem and can he InpioiHy 
worked out from the preceding ; nowhere else do we Hnd that 
gatherioK of facti. perhap* very few in number, onder an hypikihe* 
sic, and then, by gaining new ract« by itudy and experimentation, 
lh« developcnent of the bypothesia into a theory and, it may be, 
a law. Tb« beat inntruction in lof^ic 1 ever bad was in a clnsa of 
adoxenorfto. where w«< luul each ma^le qutt« a seriea of ap|>a> 
reoCiy unconnected experiments in phj>i«(, then were given the 

sk of arraniiiDg our deM^riptioni! uf thwd expt^riuients in ibeir 
(•eqoence. di»cu»in^ in the class room uur arrangements 
and defending each biit own choice. 

The chief aim in the iitudy of Bdeww sttould be this develop- 
ment of the rea.M)ning power : the teaching of inde|>endent 
thought; and the acqaisition of facts In tbemseltes, howev«T im- 
portant name of them may he, should Invariably be made Huhor- 
dinat« to ihi^. 1 onght in this connection to refer to what is 
often ttpoken of n* a very important aim of science teaching, that 
of training the pi)w<i>r of ob<«erTation. Of course wbcD riphtly 
studied, i»<->enre doe* train thi>i |>ower, atid even the moot snperticial 

?meo(ary course in any sciencw cannot fail lo make thf !>cholnr 

Rnd bvfurv th* Kvaincky ColbK* AaanvUlion M It* UiMt m^vtloH 



now and then a little nior« int«n4ted in oboerving wliat goea oa 
around htrn than be otherwise would he; neverthHevt llie train- 
ing of thi« power is of value only just as far as it is a mean» of 
traioiDg the reasoning power. A man may have n raarvelloua 
gift of seeing everything and Keeing it accurately; but this gift is 
of value lo him only as far as he can utilize It ns a basia of 
thought; and therefore I would bold that the tmining of tira 
power of ofaaecvaiiou is embracvd under the all Imimrtant aim ofj 
science teaching, the developineDt of the mind, the dcvelopiDfiit' 
of the power of thought. 

This should be the cbief aim of all itwtractlon in natural aeience ; 
all else ia ot little oae. 

3. Now how far does thefiutrocllon given tn our institutions 
of iMrning, our schools, Rcadcmies, colleges, and universilles. 
tend to carry out this idea ? 

L'ntU until <(uite a recent time there ban been little or 00 in* 
siraction in natural science given in our lower i^cbooU; in our 
cities at the preaenl time there in more or leMn ofnn att«(u))t l)«-ing 
made to introduce the "tudy of cheaii^bry and phj'vics. I leava 
ont of account for the present tlie kindergBrteo, wltere Lhvie 
seems to have sprung up a germ of the true idea of science tesch* 
ing. The mo^t that Is expected In our common ffchoola is 
that the teacher shall hold a ftw recitations from a lcxt>book, 
from which the Ht.'liolar is suppuMxl to fauiiliarixo himseir with a 
large or snuiU number uf facta and possibly to leant the s(aie-| 
nicnt of a few Inw.i or theories, tn the higher schools, the acads- 
mies, and mme of lh<> rollege^. a nomewhat greater taak is at-' 
tempted; here the text- hook it« imppo»e<i to covvr practically the 
whole science und a correspondingly great niiuiher of facta ia 
•ought to be memorized ; with a cou|i)e of recitations a week, 
the studeot ia expecl«l to go through -' fourteen weeks in cbem- 
isLry." or physic*, or get^ogy, and to have learned the gist of tl 
whole i>cieuc«. Her« wv have a merv feat of memory, of just as] 
much value, perhspa, as tbe committing to tneiuory of so tuaaT| 
lines of " Paradise Lost." certainly no more. lu many, perhai 
mmt, case^ the teacher la ai ignorant of the a object n<) the scholar,' 
and mnn have tbe text-lKxik continually open in order to recog>| 
nize if ihe answers arc correct. One college in Kentucky adver-] 
tiaes to give complete, thorough, and practical cour«cs in each 
the sciences in a term of [en weeks; think of acquiring cbemia-' 
try, physica, geology and aMronomy in les« than a year, and not 
neglecting other studies in Ihe meHntime! Of late, bowevwr, ft 
Is cocuing to be rery generally recognised that scientific inslnic- 
lion cannot be imparted without experiment, and so the teacher 
pert<>rm9 before tho class some of the simpler experiments. Tbiaj 
is indeed a utep in tbe right dirtvlion, but io most rases only 
very «hort step- Au experimi'ut merely as something for a claaaJ 
lo look at or be entertained t)y itj valueless; iniK-i-d the only valt 
of an experiment itf in making dearer ihe principle it bi inlcitdvdl 
to illustrate. If it fail» to do this, it fails to accomplish uny thing. 
I remember asking a young lady, who had a few months pre- 
viously pas*ed a line examination In chf-mistry in one of our 
higher institutions, if she remembered how oxygen was made, 
" Oh yea," she said. " why ! the prufi-Mor took something htael 
and (ometbing white, and that was oxygra." 8omc feature* afe^ 
least of the experiment bad made ao imprcasion. In moat of tbe 
colleges and academies for Indie^s, I think it is no exaggeration to 
say that scieitce study as usually conducted is of zto value ; tbe 
only science which there is an attempt to study at alt thoroughly 
i^ botany; and even here it is questionable to my mind if the stu- 
dent get from this any thing which jusltHes tbe time put upon it. 
except that incidentally the freah air exercise iiblaiDed in gather- 
ing specimens providett that which U much needed by all young 
ladies. Tbe end usually nought inability to analyse, by the aid 
ot tables, the common planta, rather than the »tudy of tin 
planU. In no other science is the absurdity ol this method of ^ 
study so apparent. In the chemical laboratory it is true that the 
use of anHlyli4.-»l tables is a prominent feature, but Ibete seems to 
beat least a practical end attained. Imagine a study of Eoology 
or of mineralogy which should find its end. not In studying tb» 
animal or the mineral, but in merely Ending out by a set of aitt* 
riciiU tnlilff what it is. and we t-ev Ihe fallacy m rnlting it ncWat-e. 
1 beliete it would tw better for all students of iKrtsny, and X think 
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I may add, of chemistry h welt, were all analyUcal tables de- 
ilroyed. 

Thto bringa us to tlie subject of laboratofy work, the tine qua 
non of eck'nittic sludy. This L* at the present day. w far «•> 
lutowli-dKeil ibut iu none uf uur coUej{C«. ami tnw vf our txfttM 
ligh t)f--boi>lfi and acadeoilin, would tht> iDatructom think fur an 
iDt of ttyiiiK to (Fact) oerlaiD Bcieuce* without ihe laboralory. 
We may thank ihe cht^miei for ihp ititrtxiuciiou of ihf laboratory 
idMi. But to-<l«y there are few collppes, except the larger, sad 
atill fewer of our academies. wh*re wp Hnd physical or hloloalcal 
lationitoriefl ; yet, i^ven with the Inborai^ry, we hare by no mf&na 
reached the ideal io acicniitlc instruction, save in a fen* iusiitu- 
lions. Take, for example, much of the laboratory inslniciion In 
dieruistry. With a book of directions befure him, the atudent 
iwrlurmti certain t-xperimeut*!; wilh a set of table*, be gow 
through the priKeon of pi?rb)i|>ft Hepi)ratii>>; the metalit. and may 
ibecome even a no")!! analyst, without having prolitled lo any 
l^voDsiderable extent by his work, all WinK iierforoied uiechani- 
l-cslly. In the phyakal aad bi<iIogical lal>oi at wrie" Lhcre it far IfM 
^daaxor of thU inieapplicatina ol scieiitilic Aludy, acd tliiti lar|3;ely 
from iIm! fact ihnt laboratory work in these tdenres i^ » mure 
recent idee and Ivna gyrtemalized. In our modum education 
there Is s mo«l poroidous tendency, well exempljlied in botany 
jad chemistry, aa we hare M-en. but found tn other studies than 
the »ciencei>. toward machine insirurtioo. Everything in most 
iiAticalty arranged, and Ftudents, bitght and dnll, are all 
with so much per diem. The text-book la made erery- 
thlng, and the teai-her iiothiniK; and, as a result, we ore los* 
ing our teacher*. Their (unaion aeenn to be no longer lo 
teaoli, but n>i-rw!y to w-e thAi the required dm* ta taken. The 
8clKiiar loses lii« individuality, and nien<ly become* like the Htriis»- 
bur^ Rooae, coo|>ed up and m much food force I doivn iiM throat 
so muny times a day, the only demand being that on examination 
fday ill liver sliall hafe attained the regulation xize. In our 
rjjer colk-geH, whore each Jnvtriictur la confined to but one 
farriDch, and is, as a rule, an expert in leaching that branch, 
tbini^ are more aa they should be; th« true aim of i>ci<-DCi> sindy 
is more nearly attained. But here these instruciont are mcl wiih 
thp difltculty that the atudent haa 90 long been the ricttm of had 
methods that it is almo«<t impawlhle to aucceitsru Uy introduce the 
jomi ones. Then we most further eren bear in mind thnt the 
If rear maM of the youth of our land do not have the advantage of 
>llege. It is but a amatl percenlagf who eten enter the high 
^school. Has science nothing to do for those whote scbool-yeftrs 
are ft^w in numbtfr and who »re to make ihc great bulk of our 
cuixeiM? I lielieve 8he Ii»h, nud will try to point out. or at least 
to hint at. what i!*era to nii? to b*- the niethoil« by which »cieiice- 
teaching can be made to acvumplii^h il» true mission. 

8. That which we must seek to do may be expresoed very sim* 
ply, Vi'e must seek to eo teach aoienoe that the student, be he 
man or woman, boy or girl, or even a little child, shall be led to 
think altout phonomcna. If the greas good to he attained by sci- 
ence study is the development of the power of thought, vrc must 
3o all in our power to induce thonftht. The kindergarten, child's 
^play, as too many consider it, may teach us tm important lesson. 
It in play indeed, but the child in led to think about hi« play, and 
thi:' effect of kinder^^arten iuHtniction iiuiy lie clearly neen in those 
who havei had the advHntage of its training. It is Hurprtning how 
ivw even of our college Htudenls are capable of inde^M^ndent 
thought. We see tbe lack of this thuught in the sets of answers 
to examination questions now and then published, generally with 
tin IdtA tbirre is somctblng bumoroiu about ihem. They may 
for the moment excite our laughct-r. but rather are tltey a <:auti« 
for pttin, as Htt'^r examples of the deficiency of our Byatem of 
educalton. I would have science- teach ing begin with the tirst of 
a child's education, or rather it should begin at home, long before 
the child ia thought old enon^'h to study the alphabet. If the 
child is taught (o notice anythiQijc in nature, he it n stone or an 
insect or a little rill of water, h« will need but liitl»- encourage. 
meni to ask questions about it, and, by a judicious directing, he 
10 be ted lo do his own anstvering. I have seen a little girl, 
'■ bardly aix years old and unable to rend. r«am>n out for herself the 
I jceaeral principles at the ha»i« of e^otnf ^'•^ ^^ meiely calling her 



attention to a few little clumps of blue and white and yellow rk 
lets, growing in close proximity, tn llie lowest grados of oui 
schools tiie teaf'her should encourage children lo collect all kind* 
of natural objects, and lha*e found in any locality will he am> 
ply Hufficient for science Htudy. One of the "plays" in tbe 
kindergarten is for the children to plant different hiiMfs of 
seeds and watch lh»ir growth. Siinittiriiie» and dt.-i*imtlaribn 
attract atleniion. We all know the innate dexire in every rhiM In 
dig up the recently •planted »eed and see how it grows. Tbe kin- 
dergarlner wisely utilizes thiti. 

In tbe few years of ootDmon school, the child will have pecliaiJt i 
not the teaal aystemaCic scientitic knowledge, but lie wilt havgfl 
learned to think about all that goes cm around hitn, and thuoV 
when, at a lat«r period, he Ukes up the scieooea ayatemaiically. 
h>e will hnd that he iii already posaoMed of &gre«t number of facUj 
which will almost arrange thorasetvos. and that not merely it 
an onlerly manner but, what is far more important. iotHligeutly^ 
In our common schools t would have science instruction girel 
from the lowe!«t to the liiKhent grade, and this wholly without tbt^ 
aid of text-books. A •hurt lime should be taken every day, with ' 
each cla^s. for this purpose, IIh- teacher endeavoriitg to iiilei 
the cliiM and draw tbvm out on some natural object or phenumt 
non. 

It matters little what the particular acietice chosen may be; 
there bo one in which the teacher is especially iniereatef). that i| 
tbe one to use; n handful of marbles, a base ball, or a bat, wi 
serve to interest the boys and Instruct tli«ai on many a point tn 
mechanics; a few rubber bands stretched across a cigar-box. In 
•imnd; a mirror, a burning-ghis^. and a priaio. in light; zoology 
alfonlN. throughout iv% whc^ field, countleaa specimens for enter^B 
laining in»truciion to the yonog; thi'y may in familiar exBinple^j| 
and in specimens of their own collection, nludy tbi* dilTercnt Am- 
velopmenla and ose« of homologous organs, sjt the arm of man, 
leg of maiumal. wini; of bird, and tin of l)sh:or the diSetvnt 
modiQcatiuus of the same organ, as the couiparison of the e;ef li 
verletn-aies with lhu»' of tnaecls and moUu^cs; or the dlffsreDt 
organs used for the mme purpose, as the organs of prebeaalin 
in man, monkey, elephant, parrot, snake, lub^^ter, and inseoi; «c. 
on the other hand, they may And it more interesting to Htudy from 
H systetuatic standpoint, Ending out for themselves tbe ilifFerences 
between animals of dltferent olaMea, aa between herbivom and 
carnivores, imect-eaters and ro^tenia, insects and spiders, one- 
shftled and two-sbelled inoltuscs. It may In sone localilles be 
pomihte tn compare some of these modern forma, as snails, with 
very similar footeil «|>e(:iiuens near at band: and here we can rail 
geology and ))aleunt»logy to our aid in work niih children Au<1 
again, just to allude V> one more K:ience available for this work, 
the kitchen cloevt, with the occatfionnl aid of a few ceuto' W( 
of acme acid or ibe like at Che drug store, will aiTord as 
ample opportunity of iinpresHing the most important leesooa 
chemistry; eomhurtlon, respiration and decay, pure air and venC 
lation. dryness .is a disinfectant, fusion. i«idution and crystalll 
tion, and a thousand nimllars, many of Ihem of great praet 
value in their applications, but far more useful as nt^enctes for' 
thougln dt'vi?lopnie»i, come to our mind as poi<uibilitte» in diem- 
istry ax a Mrien(^> f<>r the young. 1 might take up each scieooe in 
tis turn, for each ci>n i>a.-iily be mnde to serve its purpo.ie, but 
these ei:amples will illustrate what ran l>e done In any oo« o( 
them; not one thing mentioued but i» within tlie reach of any 
fiiithful common school teacher; hut hnw long will it be before »re 
tee any geucral materialization of such ideas? 

Thus far I luive referred to wientific instruction in the lowj 
Echools, which do uot so directly concern the member* of this 
ciatinn; the same principle, however, is applicable lo iha bigl 
schools, and we must not forget that the lower schools, which lie 
at the bdsis of our civflication. are just what our higher institu- 
tions make their teachers. When tho high school and acadeoij 
are reached the possibilities in scientitic ui^ruction broaden rt 
In the case of those who have had such elementary training i 
described, the taj«k iseitsy; but the problem Is harder with others,! 
owing to tbe ditBculty in leaching oirrect methods of ftudy to 
tbo«e who have for a period of yesrs Iteen drilled in bad otiea. 
Eiglil or ten years of learning by rvte are enough to anllta cfaikl 
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fiorauyLhiog rifle. Two points we maet have before us if tbe 
scicntiHc o-ork ut to be done for the parpow of atUiDiag iu chief 
est] : we muat as far hb powible lose sight of stud; for vitfaer 
liractical end*, or for the purpose of geoenU iaforcoatitjD ; and we 
tauax afi far a» po»uhle n<)opt laboratory inxtructioa. In r^Ran] 
to the Hr«t point, we snlfer more in our ftcademles and high 
acfaofiU, htil perhaps also in our smaller college* to a lemer extent, 
from rtiithtii]t through these ahhrevialed eourae* in the scienoeB. 
thBDnnvwhrreclM; heri^il Uehletlr tliat weKnd the task «el of giv- 
ing every Btudfni an nuttine view nl every 6cienoe, embracing as 
manv divenw facbt as hw roemory can. hold. Partieubirly are the 
fairer sex compelled to suffer in this rvipinl. Better far to take a 

. tingle ficlence and develop it tuuvh in the same way, Ittoufcb more 

I'syMematically and to a iDoce extended degree, as that already »ag' 
gMted for uw in lower schools. 

Ae regards ihe laboratory work, It may be very simple and in- 
expeoHive, hut U la au in^iiluable aid iu cleave teticlilng ; a table. 
a fJi33e4Ttiogca*e. a len't, u tew gtaw> jar«, a few chemlinla, aud it 
pos-iihie a small miurowope, slides and cover glasMB. will form a 
4Utflcieiit equipment for a Ter>- practical biological laboratory ; 
even ^>cne of these are not abHolately necessary, as the dis«ectiug 
eaiH> may be replaced by n good knife. For hot-iny the lenH, or 

[belter the microacope, is almMt alom-' needed: for mechanioa, a 

I'few of the most familiar carpenters' tools and a l>cnch for work, 

|c<iiii)TtMe the necessaries, while in Ibe other branches of physics 
but liitW ii« needei.). Even in electricity, a few pieces of copper 
and zinc, some old electric li^ht carbons, a few chemicals, some 
wire and a magnet, will go a long way in innLruclion. Chemistry 
is aupposed to require the largest oui6t. and yet I think that some 
of oar dealen io sucli goods could uiuke uo little proQt by Btllng 
up t-oUectioos of chemicals and apparatus for the purpoem ws ar« 
ooiiBldflciag. at the cost of not over a dollar for a full set for each 
StadCDt, and five times that amount for the teacher's aet ; in other 
words, expensive equipment is wholly unnecessary for elementary 
laboratory inatrticllon in any of the sciencefl, indeed in too many 
ca»e«i, an extensive set of apparatus and tittingB dlsuncts the atten- 
tioo of the student frooi the exfieriment he is studying. Now in 
u»ing the laboratory, let it be clearly understood that Uktc is no 
■- practical " aim sought, but merely that Ih« student shall thbik 
oat for himself all the facts oonnectvd with the experiment; if it 
be considered tbat a knowledge of c«<rtsin f&cts is nect-Mary to his 
«docaliou,iet liiiu be shown where in ihedictionory or encyclopedia 
these facu may t» found. 

Our brains arc limited in their capacity, and If we load (hem 
with that which is of little or no uae. thoro will he liltk- space left 
for that which is of more imponance. Let the student know juat 
where to go for these fnntA. rather than have his mind filled with 

,th«m Id preparation for exftnitnation day. Our aims in science 
itudy will be best attained by a f«w simple experlmeota. cnrefuliy 
tudied and reasoned upon, and these every hffi^er butitntioD 

^ougbt to furnish. 

When w« come to science imtruclion in college, the same train 
of reasoning app1i<>ii, hut here it is far es<uer U> carry out our prin- 
ciple*. It ol>lains in i-ollegf, ns in the loii-er inslttutions, thai Lite 
■tudimt is expvcltil U> gxin itt Iraxt ft MniHttering of the chltff Mci> 
ices; still, with our optional studies, Ihe chance for obtaining 
the true aim of science itudy is far greater. One reason for this 
the increased lime allowed to each subject, and tbe fact that 

|>the teacher is more or less of a specialist in the branchor branches 
le teache«. Let us In tids coonectton look n Uttte more closely at 

|lhe science with which I. as a teacher, am morcfamlliiir than any 
atber, that of chemistry ; for this will serve us as a type of them 
II. Chemistry is studied at college by tn-o clnaaes, one that de- 
Ires 10 gain a thorough knowledge of the subject, usually for 
ime practical end, and the other, generally comprising all the 
tudenU who pass through college, desiring merely to gain a gen- 
eral vi»>w of the whole field. Since a thorough study of Ihe 
cbiemistrv of the non-metals is necevsary as a foundation for fur- 

^tber prowcntion of the science, and since Ihe time required to lay 

sfa a foundation is fully as much as the majority of the students 

■peod on Ihe whole subject, it bas been In many places in 

i|3Mt. and indeed perhape we may ny is to-day, Ihe geoerai 

in to let the two dlvislous work io eotiiely dUTereut plans, the 



one class goiug superSdally over ibe wbokr cubject u( chemistry] 
Iu B term, while Ibe other proceeds alowlyaand thoroughly. This 
Is, I believe, a great mtsloke; the rapidly moving class is at just 
the same disadvantage as Ihe scademy and high achool claKtes wuj 
havealready iwtlced; they are trying to learn facta and statement 
and thereby Icne the true aIid of Bcleoce study. It would bo fs 
better for thea by slow study to thoroughly muter the principle 
of the sclrnce, and gain its value in stimulating thought, and in 
few days' reading at a later period ll»ey could gain n fnr hellerj 
knowledge of the whole sohject than ollierwi)* in tlw* whole tenii.j 
The atudr'nt should, in the lalmratory, |>erforni after tlte pcof« 
each of the nimpler «xp)*rinient«, and he qu«ftioned particularly 
and chiefly aN to the miraniiig and sigoiHcation of the experiment, 
in the quantitutiv? laboratory he should study the metals compara- 
tively, paying partioular attention to similai' reactioiis by which 
metals may be classed together, and to dissimilar reactious by 
which the metala may be distinguished and BefMiated. In this 
way he may out himself loo<>e from all artificial tabto except oa 
for as he shall form these tables for himi^lf aaa result of his work, 
(I amy here {lerhape be allowed, by way of parenthesis, to addf 
that I hflieve it will be found more advantngeons for tho studenttj 
when beginning work on the metals, to examine flret the effecti 
of each of the common reagents upon all the metals, than the 
commonly adopted method of testing each metal with all the dif- 
ferent reagents; in this latter case ibe studeol for Ibe time beiog 
loses sight of comparative reactions). 

The more tiKMrough a student is in his work, the more be ap- 
plies to it all his power of thought: Ibe better his mind will be 
fitted to carry the science into practical work, should such be hill 
ulteritv aim. The more he works by rule. Ihe less fitted will he 
be for more advanced work, and the less able to leave the beateo 
track. 

The genenl principles here laid down In the study of chemis- 
try, will he applicable to the other sciences. It will to belter far 
for the student to cover less ground and to lay a thorough and 
thoughtful foundation ; the rnrtber general knowledge of (be fDb*l 
ject will be easily aud quickly gained whenever it may be d«^ ' 
sired. So too as regards the idea tbat a student should study at 
least a little of every science. To my mind it is better far to de- 
vote one's self thoroughly to one science or perhape two in col- 
lege: so similar are the methods of thought in them all, tliat be 
who has mastered one, can take up by himself any of the others 
sulUcieutly well to gain as much kuowleJgc of it as a libeml edu- 
cation demunds, while he who devotes himself iu cullegu equally 
to all will not only know little of any one, but he will almnst, if 
not completely, have failed to gain the development of mind 
which science study should give him, and the superficial knowl- 
edge and facts gained will, for the most part, pus from bii mind, 
as soon as examination day Is over. With ihe scientific method 
of thought ODce gained, however, the facta in all other sciences, 
will naturally fall into such lot;ical sequence that they will, for 
the most part, readily remain in the memory. 

In summing op this |>aper let a>e repe»t in cotictusion that in 
my opinion, science study, to have its true value, must h&ve ever 
l^efoTe it from Common School to College, as its chief aim, the 
development of the power of thought; without this aim, It is time 
largely thrown away ; with it, it ia one of the most potent agen- 
cies in modem civilization. Ja&. Lewis Howk, 

Polrwelulcal socleir. Uoolsnils, Ky. 



LETrERS TO THE EDITOR. 

•*• OorrfpMdtnU itrt rs^ucatMl to beat brU/ oj pouiblt. Ha wrlMr"! < 
U in all cues rt^tUrtd as pn^fatwaodfatih. 

On r«2uM< iu arf w e s , mm ftwMlrwd eepfM 0/ th» nwiMj»«r eontntntn^ kU 
eommicntraif&m wlU h^ntUhcd A** le ONir eorrMnXHulant. 

nrtditor »iUI>etio'it«pHbUAamin»*rU* MHiSononf wKA IM/* ekaraelr9 
»/t\t Journal. 

The Question of the Celts. 

I REPtr with much pleasure to Professor Haynes'a inquiries in 
Scioitx, April 8, p. 207. 

The theory of the European origin of the white race was ad- 
vanced by Omnlius D'Ualloy (who Is almost as well Icdowd for 
his labors io ethnology as in geology) in various papers publtshvdl 
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pnivious to 18M in tbi? BuHetins de I Academic Royale d€ Bflgiqwe. 
Ttitw muHl hare be<^n known to Dr. Latbam, though \w nowliere 
BcknowledRes indebteJn<sie to tbf m. 

The work of Broca, in which hr ntatra that th** Crlt^ were a 
mixed type, ia hia '• Nourolks Recherches sur rAnihropolo^e de 
la France." Flis nrords are. "C'c^t dans c^tte race mixte qo« so 
oonstilQA plus de qutnzc siralre BTant J. C> la natiunolitc dca 

OltB.'^ 

In deaignattng the anei«nt, blond, dolichoi-ephniic pen|il(> u 
Kyinrie, I f<dlow the be«t Fn^nnh niithnritii>i). Aiirli «_■• Dr. OoIli|{- 
nun. The ant-ifiit Brili>n>i, Quf^n Ronilicca timl htr Miihjeolft, 
vifTv of tbii) typv. I vaticol utiderstam.! hove Profi'B*ir Havnen 
can Bay *" all Celtic people now have black bair," in view of the 
type of the Scotch HishlamierE and the Imli east of the mutnnoii. 
In refert-Qce lo the io^adcri of Roiue, I Bimply claimed that they 
ttpokc a Ci-ltiv dialect; I now go further and aver tlrnt. in tli6 com 
uf fritc tribes, speaking a dialect does proTo blood relationship in 
all casfM I know of. D. G. Brintok 

rblUdriiMilt, A|wU IS. 



Tb« Qaeation of the Artificial Prodnction of Variatieas In 
Type 

ATmm% have bp«.<n mu<k> to tngdify the forms of animal*, or 
produce Dew epecies, by deformiOK the parent, e.g , in the caw of 
the nttempt to produce n bleed of short-cailed mice by inutilsting 
the tails of the jwients U this Dot beRiaoinK at the wron^ end t 
Are not all transmitted variations IrRnamitted by parents which 
were modtflod before birib? All auroetiefiil attempts lo produce 
and tranamil modiHcationa in the breed being the remit of breed- 
ing from animalft that have been coni^etiitaUy modiSed. wniiLd it 
not »pem the proper and only method to ttiudy the law.4 >;overninK 
the nuxliticfllioiM of tlie embryo and Imving discovered tlie!«i>, tito 
production of mod if) cat ion « in operin would W a matter of flight 
difficulty. Congenital Tartations are ibe result of Ian- und not of 
chance. UERALt> U. We^t. 

Clark Dalrcrsltr. M'orc<M*r. Hsm., April 17. 



AMONQ THE PUBLISHERS. 
MsssBB. SfTAcmiXAM & Co, have i.i-itied a second ediilon of 
Mr. A. R. WalJacp's well-known " I>>Innd Life, or the Phenomena 
and Causefi of Iniiular Fauna.'^ and Floras." The work has lieen 
carefully rcvlaed thnuigboiit. and. owing to the great Increase in 
our knowledge of natural M.'ttory of dome of the islaods during 
the last iweire yoani, on^iderable additions and alterations have 
been required. 

— We have received a copy of the "Orapbic Attasand Gazvtt«i>r 
of the World," edited by J. G. Bartholomew. F.R.O.3.. F.R,S.E., 
and published by Thojuai) Nelson Sl Sous. It is an entirely new 
alla-1, wiib over 320 map&, charts, plans of cities, etc., all revised 
to the present date. A most valuable feature is the Oazctteer of 
of the World, with nearly 53.000 places, specially complete Id 
Amtirlcan nami.^, aad remilta of ucw ceiiauv. In the United States 
Heetion a »epamte map \a given of each of the Slates and Terrl- 
luriea. Hpeciully compiled from the lutent GuvernmftiC Survey 
Hapa. In proportion to llx coutentii llitM vulume is quite uoique 
among atlaaen for compacLne»t and purtabilily. It ie of qtiario 
eiep, bound in half-morocco, gilt top, and nold at the very moderate 
price of f7.M. 

— Both admirertt and critics of Hpt^ncer will be intrr4'»ted in the 
paper oa " Herbert Speucer and the Syntlietic Philoflophy," in the 
May I'opular i'cJCTwe JSonthtg. The writer, Mr. William H. Uod- 
aon, wut> formerly private secretary of Mr. Spe'Ucet. and i;<veii an 
iuKigbt iuto the process by which btH philosophic tiiL'U^ht unfolded. 
The paper contaiuii alao a t^talement of the relation between the 
work of Darwin and that of Spencer. Profeseor Frederick Starr 
will contribute Mtme "Notes upon Antbropulugival Work in 
Europe." telling what museums and other facilitiea for the Eiudy 
of anthropology exist abroad. The article is illustrated with 
twelve portraits of leatling Eiiropi'itn anthropologists. "Cave- 
riwt'llings of Hen " Is tti« subject of a copiou-ily Uluetrated anicle 
by Mr. W. H. Larraltee. Ii relate* not orUy to tl»e ftitclent caw- 
dwellings of America and the Old World, but dvsoribe« also the 



way in which modem troftlodyten are living in nevf>ral porta o(' 
Europe lo-day. In an article on •' Evolution in Folk-Lore," Mr. 
David Dwiglil Wells gives two ver«J0D8 of a negro legend nearly a 
century apart in tinw. whicli show the altetnlioas produced In the ^ 
tale by the change from free life in Africa to slave life in America, fl 
An Index to Volumes I. to XL. of The Papuiar .Science Atonthlji^ 
■a well advanced in preparation, and will be pabliahed in the 
course of the coming stummer. The entire conlenti of the fony 
volume.*) will Ite enlere^l l>oth >>y .inthor and by itubject in one 
alphabetical li>t, and the Index will have nil Ihe nio"l approved 
fealiirvw of Ihe latent maga^gine indexes, besides some novel ociee. 
T)ie compiler to Mr. Frederik A. Feniald o( tbe editorial staff of 
tbv Sfonthly. 

— Saturt notli-es tbo appearance of a very useful work, in 
Russian, by Profesaor SamokvnsofT. on Ruaalan prehtMoric antlq-j 
uitits, under the title of '' Foundations of a Chronological Cli 
flcntion of Antiquttiea. and Catalogae." As seen from the litle^j 
Ihe work con^iils of two partA: a catalngoe of the \cry rich col* 
lection of the Riisiiian profesmr. pAftly illu!<tTAled. and a general^ 
dpfK'ription of the various epochs which may he distingufsbod in 
tbe relics of the patt on tlie territory of KuMia. He has no dif> 
ticully iu HhowinK that tlje Slavonians of tbe lirst centuries of our 
era were by uo meaiiH mere savaxes. The burial places of that 
]>eriod. usually situaled clocte to Ihe earlhem forla, tiome of which ^- 
uiUHt have requir<!<t the work of » considerable j>o|)ul«lion, c<m^| 
tain hundreds and thousands of gmvew, eo that it is o«rtain tiMt' 
tbe Slavonian* of that period were living in large mcieties, and 
had their fortified towns. The same burial customs prevailed 
over large areas but the ireasurra now unearthed from varioiH 
graven show Hmx differences of wealth and social pwition existc-d 
nt that time as well. C^ooslderable amounts of Gn^ek. Roman, 
and Arabian gold and silver coins were found in the graves, tbe 
metal alone of the coins found in sonic graven attaining, at its 
present pricen. Ihe value of several hundred pounds; while num-] 
bcis of objects of art, of Greek, Homan, Byzantine, and Amhian 
origirt. are proofs of the briik foreign trade which took place b|[ 
that time. The graves of the pagan Slavonians coolain flax, ' 
woollen, silk, and gold-embroidered titsuen; ornaments in gold, 
silver, bronxe, and bane; iron weapcns and parts of armament; 
gold, silver, bronze, iron, and clay ve«aels, and so on; while the 
siclclea and the Krains of wheal, oats, and barley which were fsund 
in the graves of South Rut-sia, together wUb vmall idols and other 
objects devoted lo pagan worship, arc proofs of agriculture bav-^l 
ing been carried on dtiring tbe pagan epoch. ^| 



INDUSTRIAL NOTES. ^ 

Scientific Impr«vementa. \ 

It has been the good fortune of on Amedcau firm, J. W. Queen 
ft Co.. of Philadelphia, to furnish an epoch-making contrivance 
f«r tliti»e who have to unf the lantern al varying distuncui from 
ihc screen. The New Mclufooal Attacujjicvt, which they 
have wt»ely ])n>tected by patent. Is the must valuable accessary ^ 
that lias ever been ofTered to the cxiiibllor and lectttrer. It coo- ■ 
sista of ati achruiaalic combination of leitse;) which ia placed Jusc ^ 
behind Ihe ordinary projection objective. This new Mvemorj, 
baring been pre^KU-ed afier a special formula, is ao delicately 
adapted to its work that its carv&i help to correct and improve 
the deflnittoo of tfa« objective, hut the principnt purpose ti this 
newftccoMory, as exprtased by its name. mulUfoeal, is topcoride 
many points of image production in the range of the objective, 
each image point giving a different size of picture for tfaescrwn. 
according to tlw d<uir«d distance In common experience Ibe 
lecturer is ubUged to set the ioMrumenl at one invariable Uis- 
lance from like ecreen, or else carry several screvuf uf different 
sizes. Every one can appreciate Uie relief ufTered by the Multi- 
focal AttRcbment, which allows complete liberty (>f choice fori 
tlie slation of the lantern with only one screen. The exbibitoe ; 
can now literally "cut his coot according to hisclotb," and 
diminish or increase the slzo of his picture ao as neatly lo cover 
the screen at any dlsCanoc. It l^ ^intply impossible to oxproM 
the satisfaction and freedooi from core which the powesaiaai 
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tbt« sdcniralilo cantrtVAnM gi«*i to one wfaM» problc-m iacladt^s 
oight aft^r night the pmrMiun for wtvrk in hAtU at tnanr d<ni«n> 
siou. But be^iite* having to carry ncrevns of diffenf^nt allAA, th^ 
Operator aemled heretofore three <n four paint <>f obj^-clireA of 
dilTerent poirers. a mattf'r of great expense, bwside^ thf cuidImt- 
•ome task of |tn<?kinK and nnjuicking several aHta of glawr*. 

The iiiultironil Httac1imi>nt not only diftpensev with the burden 
uul oxptiiw of ftddlliuual ohj^Krlivei). hut also furnishes a picture 
more ncirly vsurtcr than (hebe^t combination Rives n-itliont it. 
never disturbing; the <H|Uilibriurn of the itTitt«iu of leiuH>!>. but 
adiing new pun-t-ri of di>liuitiO[i with entire freedoai frjm dis- 
tortinn of lines and n>lor diaiierotion. 

This attachment can be furnished in thrve graded powers to 
•alt different objectires. 

A tarj-ini? alio of picture on the same xrewt in sometimea de- 
•)r4ble. When a putrail nr statue is to be ahown, it mifcht he 
detirdble tJ have it reliitivj'tT ii\rgpr or smallor than the i*r.iK> 



of the Undw^ape Tiem. To effect thin formerly requirod a 
change of objf>ctiTftl and an unplnawnt intm-uption; bat with 
the n«W attarhm«'nt tlw> -rtatue mar he shown life-^tKe or Cfdnmal, 
and a portrnit can be reduced to precisely the best mie for lift- 
liki« preM>ntation. 

The phaataamaxoriK effect with the McLTiroc\L AmcHKErr 
i« now powible without moTiofi ibe lauivru iMckwanl or for- 
ward. Simplyb; increasing tbedistanci'of ititMuultifKiilvysteui, 
the picture can be reduced to a dice of liglil of a f«w inches 
dtaineii.>r, and tilowly or rapidly enlarged tu corer the whole 
scrwu. In BcieuUfic demoastrations the operator wmotimes 
noedi a sharpened pencil of light or a parallel hoam. Such 
wauks are readily met by this wonder-working improvement. 
All workeni with the lantern shonld know about It, a« thc-r will 
appreciate what can he accompllsherj wiUi it Id covering all per- 
plexities in the dlscuice and aize of picture on tbe Kreeti. 

See ndverti^menl in anollier column. — CtHHmnn ivit^l 



CALENDAR. 
Blelof^Ical Society, WasUagton. 
April Hi.— 0. W, SiiJM. Notea on Para- 
site*: Twnia ovillti in il8 Relation to Blan- 
tibatd's Claamfleation ; F. V. Coville, The 
Flora of the High Sierrasof California. New 
Plants from tVilifornift, Nevada, and Utah: 
Etwiu F. Smith, A Review of BbUIod's Bo- 
tanical Dictionary: J. N. Row, Mexican 
LcgumfnotuB with Not4?8 on Dr. Palmer's 
Collection. 

k Society of Natural History, Boston. 
April 30.— John Murray, Some Ueceot In- 
tiiintioriti into iliePhy»ir-a1 an-1 Uiological 
■n<tit)on<) of the Locks and Fjords of the 
(•tit or S4MjlIaDil; E Adams ilurtwell. An 
Elevated Pot-Hole nt Filoliburg. 51ass ; 
Ocvnce H, Barton. A<)ditioDiI NoicH on Ibe 
' Drumlin^of Ma!»achuH'tts. 



^M A wonderful remedy, of the 
l^^ighest value in mental and 

Kervous exhaustion. 
Overworked men and women, 
ihe nervous, weak and debilitat- 
ed, will find in the Acid Phos- 
phate a most agreeable, grate- 
ful and harmless stimulant, giv- 
i ing renewed strength and vigor 
^Bo the entire system. 

Dr. Bdwin F. Vote, PortiBa4l, M»,, »«■: 

"I hove u«i''l It in my own cast* whrn suSer- 
iagfron nervaascahanstion, with gratifying 
reault«. 1 linv« prvscrilwd it for many of 
,' tb« vnrioui fnrniR of nervoas debility, and It 

EbM* never failed to dv> ifxiod.' ' 
E Deacriptiva pampldvt free. 
I flH*tr«fd ChanloJ Worki. PnvlilMMk H. I. 

c" 
r«r 



Beware of Substitutes and Imitations 

CAtlTIO?(.-Dfl aar* tbe word "Hora* 
ford's^' I* oil lli« labrl. All oiltr.k «re 
•purlena. Mev^r k»M In bulk. 
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OF HEW5FAPER AND PERIODICAL 
LITERATURE. 

Catalogues and Classifies Each Week 
Tin: i>Ki\<'ii-«L(o>iTi:vrsor 

THE PERIODICAL PREftS. 

Tbmt bn^-p mnu u( mateliBl hnrnlotota maf i^tiiaible 

to Ibe r^tfT »tur1e&t !■ now read^rM ft>U)*bLe. 
SpMtal Kd^stlua IB iDTitvd lo Um BulWia'a 
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OFWHAT USE IS THAT PLANT? 

Vuu can tind the anavrer to 

S1I1ITH*8 ''DICTIONAEY OF 
ECONOMIC PLANTS." 

Seat pOBUid on receipt of $2.ttO. Pnbliah- 
er'i pric*, 9^.50. 

SCIENCE BOOK AGENCY, 

874 BroariUM), New Vorli. 



ESTERBROOK'S 
STEEL PENS. 

Of SVPEBWR ANDSTASDARD QUALITY. 
Leading No3,: 048, 14, 130. IM. 239. 333 

Tor Salt Ityall StaHttnrrm. 

in IITIRIRtOK Snil PII CO., 
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tJC=.cnirirv[.ciRCUi*R'^- QUEENwCo PHlLA- 
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. 6? PARK PLACE. NEW YORK 



1 ,200 PACES FOR $ 1 ,00 

1$ what ilie Publisheis of Tiii: Aueri* 
CAK QuBEK are giving their sub- 
scribers. 

This interesting Magazine, which is 
imblished monthly in Bridgeport, Conn., 
gives one huitdred pages of solid litera- 
lure each month including illustrated 
articles on travel, historical and bio- 
graphical reviews of prominent men and 
places, startling stones of real and ad- 
venturous life, etc. Special depart* 
ments devoted to the household, fashion, 
book reviews, literature, scientific dis* 
coveries, facts and fancies, people of 
nute, correspondence, etc. Its fashion 
department is illustrated with cuts of 
the latest fashion and is conducted by 
oie of the most eminent authorities in 
-America. American Queen Publishing 
Co,, Bridgeport, Conn. Subscription 
$1.00 per year, 50 cents, 6 months, or 
send postal note for 25 cents or jo 
cents in stamps for 3 months' trial. 

PATENTS 

ror INVENTOBS. «*^p*|(« DOCK FREE- AddMM 
W. T. Pl(i){»nM. Atturnv; »t LAv.Washlngtoiii. D.C. 



Qtli nOAl O rtiOTMly rnrtnlllnir Ttadnvnnr. 
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MEMORIAL TAHLETS 

or any dekcrlptioa erected ts Schools, 
Colleges. Libraries, ChapeU, Churches and 
Public Buildingfs. Send for illustrated 
hand-book. 

J. & R. LAMB, 59 Carmioc St., N.Y. 
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DRY OOOD6, Era 



MEN'S SPRING WOOLENS 

BOMESPUR AND CHEVIOT SUITINGS. 

English. Scotch and Irish 

Manufacture. 

DRESS CLOTHS, 

FANCY CA8SIMERE8. 

CVERGCATIN6S. 
LADI ES" 

Tweed, Homespun & Mixed SuitiDgs 

Scotch and English Checks Kid Stripes. 

DIAGONALS AND SERGES. 
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The FifU] AYenae LineD Store. 



Oar Atock of Hotuokeeplng Llaro Oooda la ibc 
mo» oompM* In Am^rirB wi> d«*l irilb nuBalfto- 
■urwtmoelr. Mill krrp cnCklnc but pure 11d«B. Our 
pktioaa W> *lw%f • r«ly upon cMtliwthBhAsCnMkiw 
of Tkbk Llnoa. N»pkina. Towela, B&DdkerchWn. 
MO-, M the vpry li>«««t iirlnia. A toe all Itnrii 
Inltiml UkudkBTcbliif, Id bciiti l&iJirA' kad niro'ii 
Rtccs,M$S.O(ldiPX«fi. Sztra lan(aLi>iuinliohi<(l Hurk 
TdvcU. 9B-W doaen. Hans bemMittibM Jincn 
AbMU, 9B.eo • pair. PUlow Cuaa to niKtrh uti ix) 
■ Mir. We*]«*rsbftT* thelMMtnoTelilMlftlliieD 
tubi ilHtnivllan* A vlalt to our mtarr doaa uot 
lti0ur kSf oblljtaUim to bay. 



WM. S. KINSEY & CO., 

Near 36th St. 386 Fifth AT«nae. 



R. H. 
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ITH ATK, (ITH TO UTH ST., X. Y. 

SINCE MOVING INTO NEIV 
BUILDING 

mt kave added 75.000 tquara fui io ffur 

floor arta, tAere/y 

GREATLY ENLARGING ALL DE- 
PARTMENTS. 

OUR SPRING AND SUMMER 
CATALOGUE, 

tJha Boal oantarM tX IM kind *Ttr iMoad, of SU lUat- 

WIU BE ISSUED ABOUT APRIL I6TH 

Ud iiiilWd fccvui Miy ktldrc*> <nuld( Uw cU>. 
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Af«p 4^«/A(jrf of Protecting Properly 
from Lightning. 

The Lightning Dispeller. 

Price, $20 to $30.— According to sire. 

Tbe Pntviit Lij;htniaK Di«fx>IIt?r is n <.>oaduc- 
tor specially ileiriimftrl to diNsipAte tli« en«rfy 
of a liKtitiiiii)f iliacharKB, — to prcrvnt it* 
dointt bartu,— placiDK Bon:i«tbiiur in iti palb 
upon wliicb its capacity for causing danuigi- 
tiinr be pxtwtKlifd. 

Nn r«cor(l«(l caii« of tigbtiiiux stroke lias 

Ect bocn i;it«d aj^ioflt the prtni?iple of the 
'itpellM'. So far as ku-owii. the di»»i|Hiti[»t 
of a conductor has iurarinbly protected under 
th« coaditiou* emplovad. 
Cornwpondenctf •oIicit»fl. 

AOENTS WAXTED, 

The Amerlcao Ll^btniDg Protection Company 

United Bank Building, Sioux City, Iowa. 



TAPHM \ INVESTMENTS 
1 ALUiVl/lfOR NON-RESIDENTS. 

TAYLOR & GUNSTON 

Tak« full thar(* of property Tot the 

EASTERN INVESTOR. 

City. TewD, and Suburlun Lett, 

Garden. Fruit, Hep and Timber Laada. 

Address 504 California Bl'Ic.Tacoma.Waah. 



TACOMA "^IVS INVESTMENTS 

■ tit;AHANTKB IS per (.-cnt pt-r annnm 

ta an; cF Din abuvv <iitl(^ii. 1 ba<'<> ms'le from 40 to 
to [MT c«BL.per aQDum for uou-rnalilrnlii. 1 mlnii 
make flist oiartcacp, improved r««l c«ut« luaoa on 
nnqasatkNiablsaacuiiUiFa from ti tn :il [>i>r ccni |i«r 
aaaVDi &H. Also havfl eholoe baMalaa la Farnit 
B*Pf ■arand B«rd*n Lanaa. Corr^apou'l- 
«WM MlioliM NRardtDK Wfatcra WasUaiilon. Alt 
laqolrlpa arawMT'd promptlr. Adrlrwn 

A. C. Ati'KELS Tacotna, Wnalilni-taii, 



QUERY. 

Can any reader of Scietut cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its- 
u pper and lower ends respective- 
ly? Plenty of cases have been- 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- ■ 
actions at the lime when light- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, a1' 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First inserted June 19. No rcspooir 
to date. 

N. D. C. HODGES. 

874 BROADWAY, NEW YORK. 



SCIENCE 

The Illustrated Popular Science Weekly* 

TENTH YEAR. 
More than Two hundred of the lead- 
ing scientific men and women of Amer- 
ica have agreed to contribute to the 

paper during the coming year ; and. as others 
are constantly joining in this move, to make the 
paper more valuable than ever, it cannot be long 
before there will be a body of five hundred 

competent users of this weekly me- 
dium of scientific discussion. 

Send 50 cents, in postage stamps if most con- 
venient, for 2 months' trial subscription. 

N. D. C HOUGES, 

874 Broadway. - - - NEW YORK. 



NEW YORK. APRIL 39. 19»3. 



THE NEW METHOD OF PROTECTmO BUILDINGS 

FROM LIGHTNING. 

Is tbU week's number we publish a letter on a case of 
llghLaiog stroke, and would take occoAioD to augfgost tliat it 
may help to clear up our idean od theat apparftitl.T erratic 
phenoraona if we coustsally bear in mind that tbeenerj^y, 
just before a lig-btuiuR fla^b, accordinn to our pn?wul cou- 
ceptions of electricity, exists in a more or less conatderahle 
mass of dielectric (tbe stmospbere and a portion of Uie 
earth), which includes the two points between which there 
is a iliffenucv of potential. In other words, if there is a 
difference of potential between a cloud and the earth the 
electrical euerjry exists did'used for Ibe most part thorough- 
out a mass of air extending from Iho cloud to the earth, 
Millie, of course, existinff in the surface layers of the earth. 
Now, when the flash takes place, all will agree that this 
energy manifests itself aa light and heat, and in the knock- 
ins of things to pieces, perhaps. 

We can but confuse our minds if we continue to think 
of the energy which causes the damage, or heat, or light, as 
coming from above or below, but should rather consider it 
as shrinking iu. as it were, froui all thu circuuianibieul 
^lelectric lo tbe places where it manifests it^lf as a heated 
De of air (the flash), or in the broken bousewajl. Tbe 
energy, which is what does the harm, comra. in the case of 
a verlical discharge not from alwve or below, but in the 
main boritontally. Do not let any one mimnderstaDd me 
^^a aaying that (be electricity in such a caae moves horieon- 
^Bklly, for I do not. Aa I pointed out in my article in Science 
^^Bf April a, I do not yet know of a case where the destruction. 
^^fbj the discharge, of a Hmall conductor has failed to protect 
I all else between two horiiontal planes passing through the 
I tipper and lower ends of tbe dissipated conductor. It may 
I be well to cite a few more cases of such protection resulting 
rorn the expenditure of tbe energy upon a small metallic 

nductor. 
. Iu the Philosophical Transactions, xliz., p. 896, is a paper 
,d Dec. 18, 1755, by G. Brandir. Eeq., deecriplive of 
le striking of the Danish church in Wellclnae Square, in 
which it is relntifd that "on }[uu«Uy, tbe 17th post, between 
six and seven o'clock, there was. among many others, one 
mo«t amasing flash, accompanied with a clap of thunder, 
that equalled in report the largest cannon: That the next 
morning, observing the church clock to be silent, they went 
IhBo the belfry, and fouud the wire and chain, that conimuni- 
^^hlted from tbe clock in tbe bel fry to tbe clapper in the turret, 
^^■rbere the bells hang, to be melted: aud that the small bar 
^^^f iron from the clock, that gives motion Lo tbe chain and 
vtre, just where tbe chain was fastened, was melted half 
through, the bar beinjt about three-fourths of an inch brood, 
and half an inch thick. Several links of the chain, aod of 
the wire, I bare now the honor to shew you, where it will 
' be observed, that the lightning took effect only in the jointa. 
But whether it entered by communioilion from tbe wire ex- 
posed to tbe air in the sniall turret, through the roof of the 
y belfry, or at the windows, there being several panes broke in 
tbe south and west corners, I cannot aay; although I pre- 




sume rather the first way. as it is very posaihlc, that the hare 
report of the thunder might have occasioned the latter. 

"The pieces of the wire and chain were scattered over the 
whole belfry, nor could it be disccrued. that the woodwork, 
or aught elM. had sulfered." 

There ia a case cited in all the books on lightning, which 
is also intereetiug in this connection. The packet ship " New 
York" was struck by lightning April 19, 1627, while in tbe 
Gulf Stream. She was provided with a lightning rod, if it 
may be so called, consisting of a pointed Iron md one-half 
an inch in diameter and four feet long, at her msst-hewl, 
from which extended an iron chain, ISO feet long, to Iheaea. 
The links are described as one-quarter of an inch in diameter, 
whatever this may mean. It is evident, however, that the 
chain was not a heavy one and that, being a chain, it was a 
conductor of variable resistance, a condition well kaowu to 
lie conducive to destruction In case of the passage of a high- 
potential current. The rod was struck. A few inches of the 
terminal were mulled, and of tbe chain all except three feet 
via.6 dispersed. Tbe important fact here aa always, so faraa 
yet known, is that no damage was done to the ship by Ibe 
lightning. 

My method of protecting buildings from lightnioir con- 
sists simply in placing on the building, from its highest lo 
its lowest part, a small conductor of variable resistance, to 
as to raake sure of its destrjctioo iu cane the house is strudc. 
And I base my conGdence in its success on Lbe fact that, 
exercising all pas<*ible dili^ncc in tb(» search through the 
records of actual cases of lighluiug stroke. I have not met 
with a caae of failure of such a conductor to protect, when by 
accident it has been employed; and, fuKher, I have failed 
to elicit any exceptions by tbe numerous methods of publi 
cation I have employed. 

I employ oue or two pounds o( copper on a house of the 
ordinary size, and if anyone will take the trouble to calcu- 
late, according to the best data at our disposal, the energy 
dissipated in the evaporation of a pound of copper, bo will 
understand bow It is thst there is none left to do further 
damage. 

Another point which the records bring out. and which has 

been noted by others, is that damage occurs near large maaaea 

of metal. Tbe small masaes of metal, if not in confined 

spaces, burn as harmlessly as gunpowder on a sbeeet of 

paper. N. D, C. Hoixibb. 

BT4 Broaawmr, Nsw Tort. 



Spaniards are making a good many preparations for tbe cele- 
bration of the four-hundredth anniversary of tbe discovery erf tbe 
the New World. In the autumn of the present year, Mys .Vahoy, 
there will be several exbibitions, In one of which will lie •bown 
objects relating to the contioeol of Amrrics before tbe advent ot 
Europeans, while another will illusLmte the itate of civiUsation 
in tbe colonizing counlriot of the Old World at tbe time when 
the new continent was ilisco^'ered, In Ortolwfr the Congreoe of 
Americanists will meet at lluelva, snd will Hiflcuw a variety of 
subjects relating to the continent of America and its inhabitants 
404 years ago. In tbe same month, at Madrid, a Spanish Porto- 
gueee-American Oeosrapbtcal CosKresB will meet for tbe discus- 
sion of such questions as relate more particularly to lbe '' Iberlsn- 
American " rsces. their aptitude (or ootonlsalkMi, tad U)« future 
of tbe Spanish language. 
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COLI.ECTtNO GORILLA BRAIN9. 
At a rocenl meeting of tfa« Acailemy of Natural Sciences 
tt PbiladelphiE, Dr. Henry C. Cbapman dwcribed three 
gorilla brains collected liy the Rcr. R H. Kassau, D.D.. io 
1890, upon the O^ove River, West Africa. Tbe braios bave 
been presented by btm, through Dr. Tbos. G. Morton, to 
tbe academy. Dr. Cbapmaa's obsorvutious upon Lbese 
.brains are ennbndiecl in a paper now in the conrae of ptibli- 
'cation in the Academy's Proceedinj^s. At the cIdrb of Dr. 
Chapman's comniuuication. Dr. Nassau related his exper- 
ience* when obtainlrg the brains. The appended <xlracts 
are from two letters written by him to Dr. M4)rtuu in 1890. 
in whiDh he tells the story of the two expeditions he ronde 
to obtain them. The extracts have been made by Ibe kind 
permi««ion of these gentlemen. J*9. E. Ives, 

Talagcoa. Ooove ErvEn. 

Gaboon asd Corsico Mission, 

Wl££rt AnucA, Marcu 7, 1890. 

I midtt all plans wtth great forethou^hl as to delails; the 
'veeson would be cool and dry, when I could hunt with lesa 
discomfort : no flooded low eroutids ; a large proportiou of the 
Icavea fall in the dry season, learing the ihicif ets le»-4 dense and 
giving better chance for spyiotfanimalii. There are scarcely 
any Konllas lu this TaluKuga region; I l)Hve known of 
but two being killed during tbe eight years 1 have been 
here. So I closed my home and went down the seventy 
Biilea to Kiiugwe. There I chuso a good crew of eight 
younji meo. Four carboys of chloride of zinc had been 
■careruUy kept all these years; T took o jugful of il. Not to 
Tvaste my alcohol (in which was to be immersed tbe brain 
as it should finally go to yo\i), I look along several gallona 
of rum. . . . Proper receptacles vfure taken fur receiving 
the brains. I look my Winchester and double-barrelled 
gan (suitable for Hither shot or bullet), and invited with me 
one of our French associates. M. Gacon. a Swiss shHrpshooter, 
whn had the latere Swiss army breach-loading rifle. For 
the native hunters I tiwk two of the best (very poor at best) 
flint lock muskets from the Trading House, good for two 
weeks, etc 

From this point I will copy from my diary written at 
the time. 

" Wednesday, July 17, 1889. Rose early and by 9 a.m. 
wore at otir destination. M. Gacon, after our noon meal, 
impatiently went out to hunt with Ogula. They returned 
having seen signs of gorillas, but not having seen the ani- 
mals themselves. A council was hHd iii the evening with 
Ibe villagers as to time, routes aud the art of bunting a 
gorilla. Everybody wils sure I should not be in the village 
four days without succeeiling: they told wonderful atnries 
of the numbers ami audacity of the gorillas, that not two 
days paased but that somebody eaw them in the gardens. 
Ah the garden work is done principally by women, it was 
they who inoisl frequently saw them, sometimes actually 
meeting them in the path and being pursufKl by males. 
From all their accounts the gonlhi is full of the arts and 
tricks of the monkey tribe, quick In read faces. The women 
being unarmed and afraid, the animals w«re more daring 
to them than to men. But they all said that we whit« 
people would have no chance of getting so near, that tbe aci- 
mila woold detect our strange odor and fear our white faces. 
They hoped we would kill many, for their gardens were 
devastated by gorillas, pigs, osen and elephants. Mrtst of 
tb« men said that though tbey often saw theM animals, they 
were afraid to shoot with their Hint-locks that often uncer- 
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talniy Ha^ed iii the pan or whose slug-shoU wen not ir 
mediately fatal; that then they were at the mercy of Liu 
wounded beasts. They warned us, if we roei with a male"^ 
gorilla who darctd to face us, not to Arc till only a few yards 
distant, and, even then, not to aim at tbe head, for the ani* 
mal had the art, being acquainted with guns, and all have 
informed each other (50 ibe natives believe), of ducking down 
its bead at the click of the trigger. We were to aim at the 
abdomen, which from its size could not fail to be injured, 
and the head or chest would pmbably be pierced by the 
animal's having ducked ita head down to dodge a shot 
aimed, ah it supposed, at its head. M 

"Thursday. July 18. We all went, Bome fourteen meir 
and eight do^, in the boat to a large island shortly after sutt- 
rise. My own crew of six were afraid and I left them in the 
boal, and Ogula. described the lie of the land so that they 
were to follow around to another part where we should prob- 
ably emerge. The rest of us entered the thicket, very dense ; 
it grows up so wherever ihfre are abandoned plantations. 
The original forest is easily threaded, for the dense foliage of 
the tall trees kills nut by its shade the underbrush. But the 
gorillas are looked for mostly in tbe plantatiooa, old andfl 
new. But after four hours of search nothing was heard or 
even »een except the tracks of tbe wild pigs. In the after- 
noon Okendo, whose plantation was on another part of the 
inland we bad been at, came in frantic haste saying a gorilla 
was just seen by bis wife. We went. Sure enough, there 
were tbe pieces of sugarcane the beast had chewed and spat 
from bis mouth, still wet with spittle, aud the broken 
branches of cossava marked his eiit from tbe garden. We 
divided into three com]>auies, Io the right and left and centre. 
I wastnthecenire with Oamwamani. M. Gacon went with 
Ogula to the right. Ogula was the nnly one who saw the 
gorilla, a female ; but il disappeared befure he could dmw 
ot) it. This stimulated our plans that night for tbe next 
day's work. 

"Friday. July 19. U. Qacon started in a canoe irhh 
three men at 5 a.m., and Hollowed an hour later in the boal 
with my crew and four men, the crew as usual awaiting us 
in the boat. We went in the general region of the previous 
afternoon; there were frequent and fresh signs, dung still 
warm. The thicket was impossible to he passed by a hnmaa 
being in any other than the too noixy way of culling with 
the long knives we carried, or by crawling on oar bellies 
tinder the mass. The mans of vines, bushe« aud. worst of 
all, a grass growing many yards in length whose long, nar- 
row leaves were, on their edges, as sharp as knivca. The 
density of this gmwth above killed out the leaves lower 
down, and the thicket was tuunelli:d with many passagea. 
intersecting and opening out into spacen of a square raid or fl 
two where might be a clump of trees, and where tbe auimaU ^ 
had their sleeping places on the lower branches. Ton per- 
ceive that even if a gorilla was beard or sighted in such ■ 
thicket while we were crawling on our bellies, it could get 
away before we could snatch our gun into position, and, If 
the animal should only be wounded, we should be in a very 
ugly place for defending ourselves. The trail became so 
hot we were sure the animal was near. We divided, M. 
Gacon going with Ogula to one aide and I and OAarawamaui 
to tbe other. Suddenly we hoard the dog Hector barking 
shar{)ly, and shortly after the screams of a buby cronlla. 
The noises did not seem to be more than forty or Hfty feet 
from u<i; we could »te nothing. Tbe barking became more> 
savage, the screams more agonixed. and. aa we tore our way 
through the thicket, there was adiled tbe angry bowl of *. 



I 



J 



April 29, 1893.] 



SCIENCE. 



341 



parent f^rilU. Everybody took his own way, losinf^ Biichl 
of each other, rollovring the sdudOi. aloog our several radii, 
to the fierce centre. But the bark ceaaed nith a yelp; the 
Kcreams and bowl rapidly receded, faster thao we could 
follow. I emerged intn a small open gtade, where ttutod 
O^ula. U. QuooD aiid Hector. The doff had come upou a 
mother und child at the foot of a tree in a hollow, which 
was still warm. The luolher had ll»l at flrsl slirht, bat bad 
returned at, the screams of the child, which the dog had 
seized. It was just at this moment that M. Gacon and 
Ogula Mw them. Tbe tuulber slapped the dog with her 
hand and the dog dropped the child with a yelp of pain. 
Ogula allowed the precious motnent to pass, rearing to kill 
tbe dog with the slugs of his musket. M. Oacon wan iu 
hiR rear and emerged oq the Miene just as the mother, who 
had pick^ up her child, disappear^]. He had not a mo- 
ment's time to get bia rifle into position. On our way bacli 
to the boat we came to a large glade, where evidently ther« 
must have slept that very night uot less than twenty gorillas. 
It tva^ exas|>erAtiiig that we had been only a few hundred 
yards from thai spot the aftcruoon before and that very 
morning. All our hands and faces were cut and bleeding 
by the fearful grass in that frantic rish, and T had hurt my 
koe« by a fall over a log. So we rested and mended our- 
selves during the afternoon in the village. 

"Satunlay, July 20. We all roee at three a.M., and, vol- 
unteers and all, went lo a uew place, where on the previous 
day a large male gorilla had been reported. I did not like 
tbe plan. I wanted to go to yesterday morning's legiou; but 
Ogula was overpersuaded by the volunteers. Their plan 
was to form a line across the long point on which the animal 
bad been heard on the previous afternoon. We entered the 
forest in the dark of the morning. I am not accuitlonied to 
such exhausting work t>pfor« hn^akrast, and when, after a 
fruitless search, we emerged again. I was provoked U) 6nd 

kthat three old volunteers bad changed their minds, had not 
followed us, and were rciting cconfortably on the sandy 
bMch munching peanuts. 
" Monday, July 22. M. Gacon went out with the hunters 
to a new place, where a gorilla had been beard on Sabbath, 
bat they returned fruitless; M. Gacon had shot a Hying 
oqairrel. He went out again in theaiteruooD alone, hut saw 
nothing. 

"Tuesday, July 3S. Ogula and Osamwamani. ashamed 
crer our ill-success, declared I should have a gorilla thai very 
day, and went without us before daylight to a distant place. 
They returned iu the evening having seen many gorillas, 
aome of which had taken refuge in high tree topn beyond tbe 
range of their muskets. Tliey regretted uul having tuken 
US along. We gave up the search for a gorilla. My knee 
was still iuQamed and M. Gacou's enthusiasm waned. We 
could not deny that there were gorillas in abundance, but 
he difficulties in obtaining them were just as obvious " 

Turing all these year« from I(*82 to 1»88, while I was pre- 
vented from hunting myaelf, I had employed a hunter. 
Azdze. living at OrAnga. about 33 or 40 miles down the river 
from EAngwe, promising him a good reward if he brought 
le a dead goriUa iu good couOition. To gel it to me in good 
ndition at Kingwe he would have to staK immediately 
And pull day and nigbL He brnught two oarcasseri here 
while ( was away atTalagugn some years ago, and they were 
lost, there being no one hi>re to open a skull carefully. He 
4eut a third, a snisll one, jtiNt a year ago. It reached me 
here just as I was starting up to Talaguga. I had actually 
Stepped into the boat aud io five minutes should have started. 



The messenger had arrived during the night, but had taken 
his leisure to deliver it. I would have stopped tbe journey, 
but the carcass was then spoiled, and what I would have 
given a large sum for twenty-four houra earlier I threw into 
the river as worth nothing. His last effort was eight months 
ago, the week before I went on the hunt to tbe lake. It 
was a very large old male. Az:'iz« had made a desperate 
effort to reach here with it safe. He arrived on a Sabbath 
noon. I did not go to the water-side to see it, my principles 
would not allow me to work on it on the Sabbath; hut early 
Monday a.m. I got the brain out, but it was then loo soft. 

Kasowb Miasioif Statioh, Oooti Bivcb, 
West ArBic&, Octolwr. 2. ii*9i>. 

This year in July I went again to another part of the same 
lake, Eiingwe, and hired two native Bakclc hunten. They 
•aw in two days' hunting both elephanU and gorillM, but 
failed to kill any. But some G^alwa young men, knowing 
my errand, went out on their own account and found lire 
gorillas, an old male, three females, and a stout grown tad. 
The place was in sight and gun-sound of the village where I 
was wailing across one of the beflnliful hays of the lake. 
The femaloH Qed; the old male showed some fight, but Qed 
when the lad was shot. The carcass was brought lo me still 
warm. I had a cjirpenter's back-saw and a chisel. I worked 
with care; but in my anxiety at tbe last I gave an unfortu- 
uale blow or two and wounded the brain, and much of it 
exuded under thesstriuiring influence of the chloride of line; 
also, I had no alcohol and had to use trade rum, and I fear 
that tbe brain has not been kept by it from decay. A few 
days later. I by a very, very rare chance bought two gorilla 
male children ; they were in good condition and tamed. Tbe 
servant in whose care 1 left them at this place, K.-tngwe, 
during a few days* absence neglrKiled them and they were 
attacked by '* driver " ants the night of Ihe day before my 
return. One survived twelve and the other forty-eight hours. 
Their cries for help had been disregarded, and when 1 dis- 
covered them they could only moan. I combed thousands 
of anis off of them. That servant of mine had also neglected 
lo feed them, aud they were partly starved before the ants 
attacked them. The second of these I Anally killed, seeing 
it was dying; and, working very carefully with tbechistil,. 
using no matlct, loosened the brain without injuring thai 
membranes. I was afraid to work down toward the base of 
the brain, so I left it adhering and sawed away the face so 
as to nmke the mass small enough lo euU>r the jar. I en- 
veloped it and also the first brain in separate muslin bags sO] 
that they should not abrade each other. 

That attack by driver ants was made at this house, K:in- 
gwe: and one of tbe liltle fellows, the one that I Qnally 
killed, was still living next day when 1 started up river by 
my boat to my Tutaguga home. 70 miles, a four days' journey. 
It died at night at my Brst camp on a sand bar in the river, 
and I did the work at niidnigbt by torch light. I put the 
brain iu tbe chloride, and on arrival at my house three day%^ 
later, put it into rum. R. H. NaSSAC. 
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NOTES AXD NEWS. 

Ih conneclion with tbe oelebraiion of tbe fonrth rcnteoary 
of tbe discovery of America by Columbus, the Italian Botanical 
Society, soys Saturt, invitef the alt^ndaure of botanists of all 
counims St a Botanical International Congms, lo be held at 
(Jenoa, from the 4lh to the 11th of September. Iu addition to 
Ihe meetiOK for scientific purpo»M, there will b* exeuraious on 
the shores of the Meditprmnean and in the Maritime Alps; and 
during the same time will also tjike place Ihe ioauguration of the 
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new Botanical Institutp built and prfsent^d lo tfae UDifersitr t)f 
G>(^Qn hy thp maniflcenw of Mr. Tbomiis Hanbury, of Im Mor- 
IoIa. tnd tht opittiin;; of an Exhibition of HorlJculture. All com- 
muoicfltiooa should be addressed to Frofeieor Pewtig of Ibe 
UniTersity of Genoa. 

.—In the ADRual Report for ISBS of the B<^rlin branch of the 
Q«RD8o Meteorological Society, Profeflior Q. Hellninnii i;iv(w nn 
accOnnt of hit) cc:intiau«d vxperimrnto, which nrr nuiiimnTiu-il in 
yahtre, on thf effecl* of exposure on rainfall r*oordii, and on (he 
determination of tbe distance npart that rain-gaugee should be 
arreted in order to obtain an accurate accouut of tbe rainfall of 
any district. Simple as the question appears, the experiments, 
which bare been carried on for seven yeare, have not sufficed to 
givD a definite answer. Very coodfdorable differences are found 
ill the amounts rccordc-d at Htutiontt comparatively cloeo to each 
other. This le^lt ii< purtly owing to the (effect of wind, tepocially 
in the case of stiow. The following are the mopt imponant con- 

[elasicma dnired from the experiments: (I) The more a rain- 
{aoge Ib exposed to tbe wind, under otherwise similar circ um- 
tanoee. the le*( rainfall it rMordi^. artd ib<> hlg;her a ^uge in 
filaced above tlu* ground, tbe le«» rain it catcher, aa tbe diHiirb- 
ing iiitlueace of the wind is greater than on the iurface of the 
grxnind. But if pruteL-tcd fioui the wind, a gauge will give use- 
ful reiiullH in an eleTate<l poHitlon. The uiiual instruction* to 
erect the gaugv B9 openly h» itoMtible are iherefont iiicom^t. (2) 
Even in a flat country, differences of 5 per cent occur iu different 
monthn. at stations a (juailer of a ntileapiLrt; in elomiT weather, 
especially during tbunderBlortns, the difference may amount to 

.100 per cent, Ttif^ nniounlfi recorded at neif^hborini; stations 
better tof^etber in ^ring and autumn, and also in relatively 
wet years. Furthercxperimeuts are m-cded, if poiialble by means 
of anemoiDeten erected at the eanve level ns the rain-gange-^. to 

hdelermioe more accurately the effect of wind on both rainfall and 

ftDOW. 

— At a meeting of the Engineera' Club of Philadelphia, April 3, 
Mr, W. 8. AiichincJiwa read a paper im Ye«rly Tides. In Ibis 
paper the author stated that hn pr(>[xwed to idiow that confined 
bodies of fresh water are subject to ready tides of Rteater or lem 
msttDltude, depending upon the nature of tbe basin or upon the 
[•trata to which they are coDHned, and upon the effect of evap- 
crntioD If in au open batdu. In March, ISS^'i, he bad occasion to 
etnk E well ucnr Brju Muwr, Pa. XnlurnI anxiety as to tbe per- 
manence of tbe supply led him to observe the depth of tbe water 
at interrab of alxiut ten days. It soon became evident that the 
water was receding. In 1886 there was a gmtifying riH; of the 
surface and a total gain of 13 feet, Hia curiosity waa aroused 
and be determined to Rtudy the law, if .such a law existed, of 
thiaebband flow. These ohservation^i have been continued dui- 
Qg the past seven years. He fonnd that itt norma) years the 
rfaceof the water reaches Its lowest level in December, ri^es 
aiitil Jnne. and d»cendd durinj; the autumn. An examination 
of the amount of tbe rainfall shows that while lt>e amount of 
rainfall vetw »* ^mit or greater during the last half of tbe year as 
during tbe flnt, the level of the water in the well continually 
lowered. Atmospheric lenipentlunj bad practically no effect, 
M tbe temperature of tbe wnier in the well is practically constant 
all Ibe jear round. The depth of tbe well prevented evaporation 
from its surface from having any effect. Tbe author tielievra 
lliat lh« uue cause is tbe result of tlie infiuences of gravity aod 
of the sun's attraction at different seaaonB of the yrtir. When 
the sun reaches its furtlicftt point south of the equator, gravity 
exerts it.4 maximum influence on the watem of the nonhem 
hemtspbere. The waters of the earth will be drawn into the 
mioutesl crevices and the surfaces lowered, but in June they will, 
in a measure, be released, and, under the inOuence of adheMion 
friction, will he held at a higher level than during any iillier 
■easoD of tbe year. Data obtained from the GovernmeiBt records, 
showing tbe depth of water in the Great [Mki^f. show that 
there Is a similar rise and fall, tl>e range of yearly ebb and flow- 
being from 13 to 15 inches in our nortb^m lake*. So far a« we 
are aware, no data exist for the small lakes. More extended re- 
search will, we believe, secure as complete a recognitiou of yearly 



tides as physical geography has always accorded to the phenom< 
enon of daily tides. The author presented two diagrams, one of 
which showed the rise and fall of tlie water in the well covering 
a period of seven yean, and alau the northing and southing of th*J 
sun for the same period. 

— In February, 1880, a grant waa mada by tbe Royal tfociety ' 
for the purpOSM' of nupplviog the Ben Nevis Obeervatory with 
apparatus for counting the number of dust- particles in the air. 
Two instruments, one portable and another of larger dintenaions, 
wvre made after designs by Mr. Aitken. With tbe latter obaerva* 
tions may be made at any time, except when the wind, blonlag 
from tbe south-west, pollutes the air above the Inlet pipes with 
stDoke from the obeervaiory aud hotel. 8ince February. tSdt, 
obeervations have been mado every third hour. Some of the re- 
sults are given, and their t>earing diacussed, by Mr. Angus Rankin 
ju tbe Journal of the ficaUinh Miiear. Soc-., Tliird Series, No. riii. 
It may he stated that a number of particles under 100 in a cilbia 
centimeter of sir is phenomeoally small, and a number over 4,000 
ph^'nomcnally large. The highest nunilier was I4,4(HI, which was 
counted in April. 1891. The particles are moit numerous during 
March, April and May, when easterly and aoulh-easterty ^vinds 
are prevalent both at sea-level and on the suuimit of the moun- 
tain. Un the other hand, when the winds on Ben Nevis blow 
from tbe north-west, north, or eaat, their directions diverge moat 
from those of sea-level winds, and then the dust*|iat tides are 
most scarce. Hourly observations were made only on four days, 
but the three-hourly means show the geuemt trend of the <laily 
curve. Tbe means fur the three months, March to May. nbow a 
minimum, fi'20, at 4 hours, and a maximum, 1,4.'^8, at 16 hours. 
the aliRolute mean for the three months being SM. The vnria- 
tinns seem to be doe lo the movements of the flr«t, or lowert, 
cloud stratum. In the morning thi^ stratum lies below the sum- 
mit of Ben Nevis, but towards noon rises and envelopes tbe top, 
hovers above it in the afcemoon, and sinks to its original position 
about midnight. Several pointa remain to he cleared up. Ap- fl 
jwrently only the free dust-particles are counted, and few, if any, ^ 
of lho»e on which moisture has condeneed to form visible fog; 
all tbe lowest values have been recorded when a thin mist envel- h 
oped the top. Thew observatiuuj will be of great service iu tbe H 
study of clouds— their forme, heights, aud tuotioiis. The bearing 

of dust uu thu humidity of the air it) also an important point; at 
prvHctit the humidity of the Ben Nevia atmosphere is very little 
undpr.sitxKl. 

— The papers entered to he read at the April meeting of the 
National Academy of Scienoea were a« followfl: An American 
Maar. by O. K. Oilbt-rl; Tbe Form and Efficiency of the Ic»^ Bar 
B«i»e Apparatus of the United SlatM Coaiit and Geodetic Survey, 
by B. S. Woodward Ontroduccil by T. V. .Uendenhall); On Atmoa- 
pheric Itadiation of lieat in Meteorology, by C. Abbt-; On tbe De- 
flecting Forces that Produce the Oiurnnl Variation of tbe Normal 
Terrestrial Magnetic Fivld, liy F. U. Bigelow (introduced by C. 
Abhr) ; Alwtraet i>f Re.'iults from tbe Uuitvd Stales Coaat and Oeo- 
detir Survey Magnetic Ol»ervutory at Im* Angeles, Oal. , 1882-1888, 
Part in., Differential Measures of the Horizontal Component of 
the Magnetic Force, by C. A. Schott; On the Anatomy and Sys- 
tematic Position of the Meooptera. by A. S. Packard; On the Laws 
of the Variation of Latitude, by S. C. Chandler; On the louses of 
Variations of Period in the Variable iitars. by S. C. Chandler ; On 
the Force of Gravity at Washington, by T. C, Mendeohall; On the 
Recent Varintioni^ of Latitude at Washington, by T. C. Mnuteo- 
hall ; Un th<^' Acoustic Propertiefi of Aluminum, with Experimental 
IlLustmttons. by .\. M. Mayer; Disruption of the Silver Haloid 
Molecule by Mechanical Force, by M. Carey Lea (introduced by 
O. F. Bariter); On the Homologies of tbe Cranial Arches of the 
RepttliA, by E. D. Cope; On tlie Osteology of the Genua Anniella, 
by B. D. (iope; The A*trotiomical, Geodetic, and Electric Conse- 
queoces of Tidal Strains within an Elastic Terrestrial Bpheroid, _ 
by C. Abbe; Asiatic Influences in EarO[)e, by B. B. Morse; Exhi-fl 
bition of Chladni's Acoustic Figures Transferred to Pa|ier withoutr^ 
Distortion, by A. 31. Mayer; On Electrical Discharges Thnmgh 
Poor Vacua, and on Coronoidal Discharges, by M. I. Pupin (intro- 
duced by T. C. MendeiiUall) ; Biogtaphicnl .Memoir of William 
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Fenrl. bj C. Abbe; A EtefiDition of Inatitulioo*. bj 3. W. Pbwvll; 

Biographical H&tnoir ol J- Homer Line, by C. Ablw; The I*arti. 
tion of tbe North American R«'i»lm, by Tlu^lora Gill; EihihitiOD 
of Teeth of & QigAnlic BeHr. Pmlmbly nn Extinct Species. Pound 
in Ancient Mounds in Ohit., by F, W. PiitDaro ; A Ueaoeof Measur- 
iDft Lhe Difference Bvtween tbe Ttdal Cban^e in ihe Directioa of 
th« Plumb Line ind the Tidal E)9flection ot tbe Carth'a Crust, A 
PoHibDinoiM PKper by J. Uomer Lane, read by C. Abbe. 

I — Mr. Timothy Hopkins has made provision for tbe cudowment 
and tnainteuance ot the seaside labomtory at PaciQc Grove, 
recently established under the iiud|)ice« ot tbe Lelond Stanford 
Junior Univenlty. It h intended to make thia a place tar origi- 
nal fnventlgntioD of the hatnts. Hfc-bistory. fltrnrtnre and develop- 
mentof mnriiw* aniwaU and plants nnd in rnrry on work herf 
sfmiliir to that which is done at the acqniriiim at Nitpl>-s. Tbe 
~i(i| kin^ I-atxiratory will be under the p-nerni direction of I'ro- 
fesMird Gilbert, Jenkins, and Campbell. It will be op*n during 
laummpr vncntion, and Its facilities will be at the diapusal of 
11 fviiihi.'ij; u> carry on orif^nnl inveetifi^atioi]* in biology, aa 
well as of -ttudeols and teachers iolereeted in tliat line of huI^ 
Jectfl. It will bo fully provided wilb aquaria, while i»icriiK.-oj*», 
microtomefi and olber instrumentt uecewary for inve«Iigalions 
lUl be taken from th« laboralori«« of tho University. 

'^ At a meeting of the Ejiidemiolosical Society {Lancet. Peb. 88. 
Di. Prin^le quoted a remarkable pnsfuige Trom an Ancient 
!n work, which iihnwed that true vaccination n-aa known and 
practised in India centuries ber(>r« the birth of Jenner: "Tbe 
amall-pox pnxluced from the udder of the cote will be of the aame 
ild nature a« the original diiwttae. . . . Tbe pock should be of 
tsood color, BUeii with a ctfar liquid, and suirounded by a circle 
red. , . . There will be only alifttit feter of one, two, or tiirec 
lays, but no fear uted bi- entettaiucd of small-pox ao long aa life 
idore*." Paitcur'a atteaualioo of virus by eucoeoBive cultures 
» Uiii applied in India for bundreils of years to inoculations 
itli variolouii lymph, which thfl document in quesiion directed 
to be taken from "the moat favorable casea." and he has ^een 
series of such wiected inoctilntionft in which there waa no ji^eneral 
eniption, and the local phenomena were scarcely distinguishable 
^Kirom thoM of vaccination. 

^^^ — In a paper, in the .April number of the Itolanieal Oaxettf. aa 
^^pSome Fiingi Common lo Wild and Cultivated Plant*," Byron D. 
^^^alrted, RulKent ColleK*, \ew Brunswick, N.J., says: "U baa 
I been shown hy mmitK of a long series of eKamplea that the evil 
inflnencf» of wild plants may act at Ioqr ran^e. It is not necea- 
aary tliat their ro<.'t6 and those of lhe cultivated planis should 
cro«8 each other's paths in the soil or that their hraiiclied should 
interlock and overshadow out.- auotber in a deadly embrace. There 
is a more subtle hud tuflueuoe than gro«a Ihiuviug or clutching;; by 
I tbe throat. It ifl more in the nature of a poiMtn that i» sent out 
upon tbe air to be breathed in by the innocent wherever they may 
. auwictingly mcft ihc unseen but deadly germs. Crowding' of 
I plantH is tiad, rank growth of weed.<i is wome, but tbe most fatal 
of all infli)<>noe3 la that nmeen groap that ateal away the health 
ot the plants which lack nothing for room and enjoy high and 
thorough culture. After all it is the boat of enemies that ewarm 
I from the plants outride the garden fence that try the patience »r 
\ the hmibandman. He has learned the methods of remedyinii; tbe 
othera, but the Boating sfKre* defy his keenest eyeftiKht to dLH.-t?rn 
I and baf9e his ingenuity to couibul. Tbe wayu of tbe funjii are, 
however, l>eiu): slowly and laboriouidly revealed by the micruat-ope 
and conquered by the spraying ptniip. Tbe funoer assiEtii the 
ittcr, which uh yet blindly tiree effective "amall shot" into the 
amies' ranka. Profier seeding, fertilizing, and weeding will do 
ich to assist in warding off the deleterinua induence-i of fun- 
enemies: for healthy plants, while not proof against their 
icks. are less liable to be overcome by them. Lot therefore 
everything be done that la possible before the last rMort cornea 
and tfaen tbe fungicide will have tbe greatest effect and yield tbe 
■Boat return*. If so much of the smut, rust, mildew, mold, rot, 
and blight of our cultivated plants is profiagated by the wild 
planla bard by, it may be wi»e for every croji-grower to pay atten- 



tion to what is tbrivinjE outside bis garden wall. Qe cannot build 
it bixh enough to shut out tbe «porec. but be can do much to di- 
minish the number of Uwse spore*. Having done thia, be con 
take up tbe spraying pump with a brighter hope of future ancoesa. . 
There was a carcass, Su to speak, in tbe pasture and he went aat 
and buried it. Fungi are the basis of contagion and they infect 
at long range by means of their myriads of invisible spores. To 
learn of their ways and And better methodsof reslttting piem make 
the burden of many a station botanist'^ labor to-day." 

— At the Washington meeting, Thursday, April SI, of tbe Nation- 
al Academy of Sciences Dr. Karl Barus, Profeaaor Samuel F. Em- 
mons and Mr. M. Carey L?a were elected members of the academy. 
Dr. Barus is oonuecled with tlw United States geological survey, 
and is well known as a idiysicist. Profensor Emmons i* also coo- 
nected with tite geot<^ical surrey and m u geolofpst. Mr. Lea Is 
a Pbiladelphinii, and is fauioun as a pbotograpbic chemist. The 
academy i-k-cted four foreign associate members. They were 
Frofeesor Hugo Oylden of Cpsala. Sweden ; Professor Carl 
Weierstrocs of Berlin, Germany; Professor August Kekule of 
Bonn, Oermany; and Professor E. Da Bois Reymoud of Berlin, 
Germany. 

— "On the Track of Columbns.'^ a paper by Horatio J. Perry, 
is one of tbe features of tbe May .Veir Englatid lUagatitu. 

— Professor N. S, Shaler. whose articles in Serilnur'a, on "The 
Surface of ibe Enrth " and " Nature and Man in America." have 
done *o much to make clear the practical features of geologj* and 
gen^rmpby, begin* in the May number of that periodical a group 
or four articles on Sea and I^nd, in which b« will discum Sea- 
Beachw, Tbe Depths of the Sea, and Icebergs. 

— Some time ago Pubiie Opinion, tho eclectic Journal of Wash- 
ington and New York, offered |30O in cash priKes for the best 
three eaaays on the question " What, if any, changes in existing 
plaiu are necessary to secure an equitable distribution of tbe 
liurden of taxation for tbe support of the National, State, and 
Muivicipal QoverDmentv ?" The oompelttion has attracted much 
interest, and the committee, consiirting of lion. Josiah P. tjtiincy 
of Boston, Hon. J no. A. Price, Chairman National Board of Trade, 
and Mr. W. U. Page, Editor of The Forum, have jnst awarded 
the Hrvt priee to Mr. Walter E. Weyl of Philadelphia; the second 
to Sir. Robert Luce, editor of The Writer. Boston; and the thir«l 
to Mr. Bolton Halt of New York. The ^uccemful essays will be 
published in Pubtie Optniou of April 29. 

-~ ' ' French Schoolk tbrtntxh Americau Eyes " is a report to tha 
New York State IVparlmenl of Public Inictruction by J. Bunnell 
Parsons, Jr., the ?ame gentleman wbo not long ago maiie a "imilar 
report on tbe German kcIiooIc. Mr. Parsons remarks in bis preface 
that " the belief chat everythine American is iwrfect constitutes a 
falae form of patriotism which «eem« to be growing in tbl'^ coun- 
try;'* but he maiouins that in e<Iucath>nal msClurswe have mtu-li 
to team from foreigners. France, be thinks, has during the past 
twenty years made great advances in primary education, and now 
has some of tho best public schools in the world. Tlieee schools 
he describes at oonsiderable length, treating of their legal status 
and obligations, their organieation, the method of selecting teach- 
ers, the methods of tn^peclion. the courses of study, and many 
other aspects of the complex subject. His liberal tt«e of statistina 
luid the dryness of style characteristic of government publicatioas 
make his book rather dull reading except to those especially inter- 
ested in ilit theme: but to such persons it will convey much useful 
Information. The mo*! iuteresting part ot it to Ibe geaeral 
reader is that which dewribov tho coursui of study In tbe various 
schools. The object sought by the French autboritien Is to teach 
those subjects that every person ought to know and to teach Ibem 
in the moiit thorough manner possible. Horal education, too, re- 
ceives special attention, and is so oondocted as not to interfere in 
any way with the religious beliefs of either the children or (heir 
parents. Ur. Parsons gives laldes ithowtng the courses of instroo- 
tJon in several of the schools, wbtcb, however, wo have not sfsae 
to summarise. The book is pubiisbed by C. W. Bardeen of Sym- 
cuse, N.Y. 
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THE DETECTION 



OF ARTIFICIAL 
OEMS. 



(IMITATION) 



In most works on ^ms much stress is laid upon " hard- 
uess" as a means of diatiDguisliiunr real from artillcial 
" BtoDPs." HaTing had occasion durtnfr the past Iwo years 
to cxfttuino «svcrai euicmlds, rubies, etc., us to tbcir gen- 
uineness, 1 have come to the conclusion that this projierty — 
which ia, aa evoryouo koovrs. ol great aseistftuco in the de- 
tenninaliou of uncut oiioerals — is of very litll* value in the 
examination of cut and jHilished gems, ina.sm(ich an cutting 
a stone reudeni its surface much softer — iu souie cases re- 
ducing Ihe hardoesa by over one-tenth — so that it can be 
••soratebed" by mioerala considerably lower in the scale of 
hardness than itaelf in its natnral condition. On the other 
hand, many arUGcial gems will jicratcb ordinary window- 
gloss quite readily, and have a hardness nearly equal to that 
of quartz, although it is popularly believed that if a "dia- 
mond " scratch glass it must be real. 

Polisbiag the surface of a stone also necessarily afTects its 
specific gravity, especially if thc specimen be of siuall aiw, 
as is the case with moat gems. Specific gravity as a means 
of delecting false gems is also rendered practically valueless 
by reusoQ of the fact thut sjiecia] care is often taken in the 
maouracture of these articles Id make them have siieciHc 
j^vities as nearly like the natural spocie* which they are iu- 
tended to imitate as possible. 

Qem.1 being usually much facetted, an examination of their 
optical properties becomes difficult and is of very tittle use 
in their practical determiDatioii. 

Many gems are thought by their owners to be genuine on 
account of their having been iu the poswssioD of tbeoiselres 
or families aa heirlooms for many years. Ago in this case 
is no criterion as to value, as it is well known that the 
ancient Egyptians and Greeks were well versed in the man- 
ufacture of artidcial stones. 



The grand and really only reliable test, it seems to me. as 
to the genuineness or otherwise of a gem — in cose we do 
not wish to totally destroy the specimen — is an examination 
of its fusibility. ArtiBcial diamonds, emeralds, etc., if held 
in the border of the flame of a spirit lamp or Bunseu burner 
soon become rounded on their edges, their rnsibtlities being' 
generally considerably under three, according to von Kobell's 
scale of thu fusibilities of mineralft. The real stoneft, dia- 
monds, etc., with t'tio exception of the garnet, are practically 
infusible. 

Oreat care should be taken in the examination of the fusi- 
bility of a gem, as, if the latter be genuine, it may. unless 
heated gradually and carefully, crack and fly to pieces on 
exposure to a high temperature. Moreover, some nenis will 
change color if heated too highly. W. Q. MiLLBK. 

tTDlrBnlly at ToroatO- 



THE SYSTEMATIC POSITION OF THE DIPTERA. 

UAVtHO been a student of the Dipiera for two years, I hav» i 
come to the conohiiinn that the order is entitled to the dis- 
tiucLlou of being, as a whole, more highly specialized than 
any olber. Enlomologisti who have attempted a general 
olassilication of insects have almont uniformly regarded the 
Hymeuoptera as the highest order, placing the Lepidoptera 
second, and the Diptera third. The only exception in Amer- 
ica. I believe, is Professor Hyatt, who, in a recent book 
("Insects," by Alphens Hyatt and J. N. Arms), has placed 
the Diptera st the bead of the class, with the Hymenoptera 
second, and the Lepidoptera third. His argument for Ihta 
arrangement is brief and forcible. Tlie main features may 
be summarized as follows: — 

Thc essential question which settles the rank of any Insect 
is, How far does it deviate in structure, and through what 
line of descent has it developed, from its Thysanuriform an- 
cestors f To introduce the subject of instiuct or of useful- 
ness to man is to confuse our ideas, for we cannot translate 
the data furntsbod by sucb a criterion into terms of theother-fl 
standard. Applying this principle, be takes the folIowiofT 
features of Diptera to show that they possess a degree of 
s[>ecializati(>n surpewsing any other order: — fl 

1. Lar%'al structure: "The young of even the generalited V 
forms of Diptera are, as a whole, farther removed from the 
Thysanuriform type than those of any other group. The 
secondary larval form, which in the cose of the Diptera is 
always footless and often an almost headless maggot, has 
complete possession of the younger stages. As Fhedricfa 
Brauer has pointed out, the general absence in the larvie of 
Diptera of the thoracic legs, even although living in situa- 
tions that seem to demand their development, shows that 
they must have inherited this peculiarity from an anoaatral 
form whose larva had lost them. Thij^ comparative inRexi' 
bility of the larval stage is sufllcieul of itself to show that 
there is now a wide ^ap between the existing Diptera and all 
other orders of insect*, and that this chasm is not closed by 
the reRemblances of the parts in the udult to those of the 
Lepidoptera or isolated forms in other orders" (pp. S78, i?4>. 

2. The presence of but two wings: "The tendency to the 
enlareemetit of one pair of wings, like the tendency to the 
enlargement of certain pairs of thoracic legs and the reduc- 
tion of other pairs, or a change in their structure and func- 
tion, so that thc insect makes u departure from the cooven- 
tioual normal type of four equal membranous wings and six 
equal-jointed legs, is erorvwhere an index of specialisation "j 
(p. 274). 
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3. Tbe mouth pkrts are developed Tor sucking; only. 

4. Tbe attachment of the abdomea to tbe thorax in soaie 
flies shows that they once possessed a pedunculated abdomen, 
flimilar to that of H;menoptera (p. S51). 

Of tbeao features, the Qrst is the most weiKbty. Had uol 
its importance been overlooked, the order could never have 
been tbnugbt inferior to tbe Lepidoplera, of which the mem- 
bers have while larvip thoracic leffs and usually abdominal 
ones also. Among the Hyuivnoptera, ttie Tenthredioidse 
Lave thoracic le^^ and evwu more tiutnerous abdomiual ones 
than the Lepidopiera. The Uroc«nd:e also have rudimen- 
tary tboracic less. aUhounb the larvw are borers io wood. 

The second and third arguments are essentially one in 
principle. In the lower winued insects, we find lioth pairs 
of wing^ of equal size nud importance. The Hymenoptera 
show a conditioQ in which the hind wings are much smaller 
and BO of teas uso. Now, why do not the Diptera represent 
the extreme of this series I The question is not whether two 
pains of wings or ono pair are in thi^msclves *' higher;" it is 
rather, Which type shows tbe greater departure from tbe 
form* universally acknowledged as ancestral t So regarding 
tho mouth development: If Iha mandibular mouth of Thy- 
sanura, Odonata, etc., be admitted as representing the ances- 
tral form, thou surely the mouth coinbiuiug mandibular and 
suctorial apparatus is intermediate, and that with only suc- 
torial organs is the ultimate degree of specializattOD. The 
recent researches of Dr. Juha B. Smith (Traos. Am. Ent. 
80c., XVJI.) show that true mandibles are almost never 
present in Diptera (he found them only in SimuUuui). Al- 
though his conclusions in this respect, as well as in regard 
to the homologies of the dipterous mouth in geuernl. are 
widely different from those of earlier iovestigaton, they are 
probably correct. In summing up, he says (p. 339). "The 
■developoieut required is simply a further development of tbe 
line started in the Hymenoptera." 

Au argument thai strongly reiuforcee the Qrat one above 
is found in the fact that the embryo in Diptera. at least in 
the higher forms, does not develop any traces of legs, differ- 
ing in this respect from eveu the highest Hymenoptera, which 
first develop the legs and then reabsorb them before hatching 
i^pgyche, June, 1891. p. 98). 

The subject of mimicry also throws some light on these 
avlatioos. As is well known, the Dipleni afford many in- 
teresting cases of mimicry, and it is important to our theory 
to notice that they generally imitate the Hymeoopterat es- 
pecially tbe very highest forma, such as waspa, humble-bees, 
and even honey-bees. One of the moat widespread of all 
species. Eriftalut tfnax Linn., is such a good imitation of 
ibe houcy-bee as to deceive the very elect. One nf my stu- 
dents, an enthusiastic collector and well acquainted with this 
4use of mimicry, once gras|ied a bee in bis hand, under the 
jtnpression that be was capturiug one of these flies. Now, 
on any theory, we must admit that the.se species of 6ies are 
of more recent origin than the sptcies which they mimic. 
3(o9t of these imitative Hies belong to the family Syrphida>, 
which is considered to be one of the oldest of the group 
Cyclorrhapba. comprising the bigher flies. 

The Diptera, as a whole, are wonderfully rich in peculiar 
iuodi6catioDB of ntructure. Iq almost any organ the variety 
«f forms exceeds that of any other order. Even the antennee 
of beetles do not surpass, if they equal, those of Qies in this 
respect. The wings are far more variable in venation than 
those of any other order. Tbe variety and complejctty of 
organs for grasping the female are almost beyond belief to 
one who bas not seen them. 



Tbe one thing which has prevented the recogoitJoo of tbe 
real rank of tbe Diptera is a liogeriug notion thai specialiia- 
tion by reduction really brings au insect down to a lower 
position in the scale. The word "high" suggests tbe idea 
of "complete," or "perfect." or "typical." If Professor 
Hyatt'a test were to exclude every other, as it ought to, there 
could scarcely be any further disagreement on the question 
of the highest order. 

The line of argument here suggested points to the Papf- 
para at the highest of all insects: nor would I in the least 
seek lo evade the cooclusioa. Of the group, I have seen 
only tbe Hippoboscids; among these the sheep tick. i£elo- 
pbagus ovinua Linn, appears to deserve tbe highest rank. 
J. M. Aldbiob. 

DEBLOOMING MINERAL OILS. 

It is a common practice with dealers in mineral lubricatiog 
oils and what are known as wool-stock and neutral oils to 
add certain chemicals lo these oils to destroy tbe bluish fluor- 
ettcence or "bloom." Tbe bloom ou ordinary reflued kero- 
sene is very noticeable, while paraflSn oil, Le.. oil that bas 
been distilled from petroleum tar, or residuum, is intensely 
blue. A good way to see the bloom of an oil is to view it 
through the ordinary four-ounce sample bottle. These bot- 
tles are made with straight sides and of white glass. A 
test-tube answers very well. The bottle should bo held in 
front of a window and viewed through the bottom. 

If a drop of oil be put on a piece of black glass, or on a 
piece of window-glass painted black on the bottom, the bloom 
will show even when the oil apjiears bloomless io tlie bottle. 
The bloom of oils may be destroyed or masked by nitric acid, 
nilro-beusol, di-Dttro-uapbthalcue, aud some other nitro- 
compounds. The usp of nitric acid, of course, destroys the 
oil for lubricating purposes. 

The di-nitro-naphthalene of commerce is a very efficient 
deblooming agent. I found, however, that if this material 
be washed in hot water until the free actd and free nitro- 
benzol (i) be washed out. it loses its deblooming properties. 

A small percentage of oil of myrbsne added to wool-oil or 
neutral oil will destroy or mask the bloom altogether. At 
the same time it, like tbe di-ailro-napbtbalene, darkens the 
oil, and gives it tbe odor of benzol. 

The usual practice is to add a quantity of di-uitro-n aphtha- 
leoe lo a portion of the oil to be treated, warming it gently 
meanwhile, and then, when the oil a about to be sold, to 
add this strong solution to the hulk of the oil. This is done 
because the nitrocompound is liable to crystallize out ia tbe 
cold, and also to stain yellow the containing vessel and to 
darken the oil on standing. 

If a bright piece of steel be put into oil coiitamtng much 
di-nitro-naphthaleDe the steel becomes corroded. It will be 
readily seen that such oil is unQt for lubricating purposes. 
If the oil be Altered while cold, fine crystals of di-nitro-naph- 
thalene will collect on the filler, and at the same time tbe 
filter is stained yellow. The bloom reap[>eara in the filtered 
oit showing that tbe blooni was only covered up and not 
destroyed. 

The only safe and proper way to bleach and debluom oil 
is to expose it to tbe sun and air for a long time — two or 
three weeks or so — depending on the weather. By this 
method no deleterious substances are added to the oil. while 
at tbe same time it is rendered sweeter in odor and the 
" body" ia somewhat increased. The bleacher consists of a 
shallow tauk, sometimes covered with glass, but more gen- 
erally exposed to the sun and rain. Into these tanks a few 
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iacbes or naLer is run, and on top of this the oil. Aoy im- 
piiritiw neltli? to the bottom of Ihe water, and are left when 
the oil is ilrawo otf. In flome of the larger refineries thei>e 
blescher« literally cover acr#« of j^rouod. The great objec- 
tion to tliis method of blenching is the length of time occit- 
pi«d and the imniBDse space Ukea up by the bl«acher«. 

It may be asked. What is the object of debloomini; oils f 
So far as I can learn Ihe only object is that they may be 
used to adulterate the more expensive animat and vej^tablc 
oils, such as lard, tallow, linseed, and cultotiseed oils. 

A oiixture of lard oil, 7S per cent at 50 centa a gHlloti. and 
debloorocd neulml oil, 25 per cent at 18 cents a gallon, will 
pans for pure lard-oil with anyone but an expert. Thi» fraud 
may be detected by the lower flatthing and burning points of 
the mixture and by the chauK* in specific gmviiy from that 
of ptire Ian) oil. The t^sts mentioned above may also be ap- 
plied. D. T. A1AR8BALL. 

BoMOB. Mms., .\i>ru ai. 



ASTRONOMICAL NOTES. 

[JMHra bg Gr<>rgt A. HiU.} 

Winneclcc's Periodic Comet. 

Is No. 3.063 of the Aetrotiomischc Nacfirichtfn Dr. 
Haerdtl of Vienna publishes corrected elements for Win- 
necke's periodic comet, and also an ephemeris extendiag into 
next September. The comcl will reach perihelion on July 
1, be the nearest to the earth on July'J. when it will be only 
11 million miles from the earth and attain a brij^hlncss 140 
times that it had when found by Dr. Spetalerou March 18 
last. The cornel at the date of discorcry was 72 million 
miles from the earth. The epoch uf the cpliemeriB i% for 
Berlin midnight. 
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Comet Swift. 







The following is a continuation of the ephemeris for 
comet Swift. This comet may prove to be a very interest- 
ing one. OS the computations made seem to point to the fact 
that it is moving in a hyperbolic orbit. The observations 
at the present lime do not extend over a sufBcieut interval 
to be absolutely iinre of tliis statement, but as the comet is a 
bright one, it will probably give us a long BeriRs, when the 
question can he deRnilely settled. We have so few positive 
cases of comets moving in hyperbolic orbits that this one 
will receive at the bands of computers a very thorough dis- 



cuEsion. The Rev. Q. U. Searle. director of the Observa- 
tory of the Catholic University at Washington, has com- 
puted both hyperbolic and pandiolic orbits for this comet. 
The difference between computation and observation for the 
middle places in the hyperbolic orbit is zero, while itt the 
parabolic orbit it ia + ^^" i" longitude and + 7" in latitudei 
The following is a continuation of the epbemerin puhltsbed 
in No. 481 of Science. 
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Comet Dtoaing. 

The following is an ephemeris for comet Deoniog. The 
epoch is for Beriio midnight: 
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MR. PETRIE'S DISCOVERIES AT TEL-El^AMARNA. 

Onlv recently the news reached ua of the discovery by the 
Direction of Enploration iu E^ypt of the tomb of King Amea- 
hotep IV. (Khii-n-ftteii) at Tel-el-Amama; and now, from an- 
other quarter, we bear of further important discoveries in 
the same locality. 

Tbe labors of Mr. W. M. Flinders Petrie, who bos been 
working all winter at the excavation of the royal palace of 
Khu-u aten, have been rewarded by a most unexpfwted And, 
one, indeed, that is unparalleled in the history of archaeology. 
Lying on tbe ground, tossed in a corner among spoilt blocks 
of rough granite "Ushabtis." discarded by the artisans who 
had prepared the king's sepulchral furniture, lay the plaster 
cast, the mask, of the dead man himself, evidently takeu 
immediately after his death by the sculptors employed to 
carve bis statues. It is iu au almost perfect slate of pre- 
servation. 

This extraordinary relic of one of the most interesting 
figures of antiquity lends unforseen support to the view of 
the monarch's character suggested in my last article. Ac- 
cording to Mr. Petrie, the faoe thus revealed, as it were, in 
the flesh. " is full of cbaraoter. There is no trace of passion 
iu it. but a philosophical calm, with great obiitiaacy and UO' 
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practicttbility. He was no TanBtic, bui raiher a biffh-bred 
theorist itid reformer" Hov vividly clear do sucb facts as 
these make the reoiota piuil appear: and what deep meaaing 
they lead to the words of that Kr^atesl of word-paiatcrs. 
Ernest Renan: "A giant even placed on the conflnea of a 
picture still reuiaitiH a ^iant." 

The palace bas been exhumed and the pavementa — beauti- 
fully frescoed with tanks and (lKbe<i. birds and lotus plants, 
and almoiit unique in their style — have cotne to light; also 
inlaid walls and splendid columns inscribed with scenes and 
capped wilh capitals imitaliiiff " ^i];aDtic jewelry." Their 
surface was encrusted with brilliant glazes, and the ridges 
between these were gilt, so that they reeetnbled gems set in 
gold, theeffcct thus produced reminding the eiplorcrs of the 
'• ne(-work " of the " Temple of Solomon." 

Mr. Petrie was also fortunate enough to coroe across smaller 
objecia, which bave thrown light upon the history of the 
period. In a neighboring quarry he found the name of Queen 
Tbii, the mother of Klm-n-atcn, unticcompaniod by that of a 
king. This fact hasgiveu himgooil ground for the suggestion 
thai she may have governed alone during the minority of her 
sou, who, to all api>eRraoces, was only married to the Qfth 
of his reign, his first child having been born in his sixth 
In the Dftb year of bi^ reign the king was still called 
Amenhotep. ss shown iu a papyrus found at Gurob. but in 
his sixth year he appears at Tel-el-amarna as Khu-n-aten: so 
that the great schism which led to the final rapture between 
himself and the Theban priesthood must have occurred be- 
tween tfaose two dates. 

Moreover. Mr. Pctric hus in his possession a scarab on 
which Amenhotep is repreaenled in adoration before Aten. 
the name of Amen having been subsequently erased. This 
acarab finally settlea the question, so often raised, of the 
ideutily of the man who boru both oaines. 

Relics of the successors of Khu-n-aten — Ra-Saa-Ka-Khepru. 
Tut> Ankh-Am«Q. At — were aUo recovered st Tel-el-amarna. 
showing them to have resided there after him; and even 
Horeni-heb left a block of sculpture inscribed with his 
"cartouche" in the temple of Aten, probably in the early 
part of his reign and before bis compromise with tlie con- 
servative Theban party. After that time Lbe site was ap- 
parently abandoned and no traces remain of fuKher occu- 
pation. 

The cuneiform tablets discovered in 1887 were all in slore- 
roonis ouUiOe the palace, near the house of the B&bylouian 
scribe, which Mr. Pelrie identifled by flnding the "waste 
pieces of his spuill tablets in rubbish holes." 

A large quantity of /£gean pottery similar to the Mykenie 
and lalysos type w»s found, of even greater variety of form 
than tbat recovered at Gurob. And this as well ns the uatn- 
ralistic character of the frescoes, which Mr. Pelrie compares 
with those of Tiryns and wilh the gold cups of Vaphio, und 
the geoniotricai patterns that decorate some of tbe columns. 
which iu his opiu ion closely approach lbe art of the Mykenae 
period, are highly suggestive of Greek intercourse and in- 
Bueuco. 

The court of Khu-n-aten, in tlie fifteenth century B.C., 
muRt have been a remarkable one. Under the quivkcnJug 
influence of a great mind the foreign conquests of the war- 
like monarchs of the eighteenth dynasty seem to have been 
made to yield the richest fruits of peace. A wide-spread in- 
tercourse had been established among nations; Phtcnicians, 
Syrians and Mesopolamians, Greeks and Mediterranean 
lalanders are revealed lo us as having come into the Nile 
▼alley, biinging along with their commerce their arts, their 
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industries, and various indirect influence*. No wonder that 
the priests of Amuu saw with dread and aversion the influx 
of foreigners who, encouraged by tbe eridenl cosmopolitanism 
of their kiug. bid fair lo revolutionize the ancient traditions 
of their venerable land and to remove the narmw boundaries 
of Egyptian conservatism. 8. Y. SntVESBOK. 



THE ROLUNG OF SmPS.' 

Oke fact tbat often strikea the thoughtful traveller by sa> 
is that, notwithstanding the great and numerous improve- 
mcuu of recent years which have made life on shipboard 
pleasant aud luxurious, little or nothing has been done to 
steady a veeae! when she meela wilh waves that set her roll- 
ing heavily from side to side. The tendency seems to he 
ratherin the direction of increased than of diminished rolling: 
for tbe steadying influence of sails, which makes llie moUoa 
so easy and agreeable in a sailihg ship, is fast disappearing 
in large steamers. Masts and sails add appreciably to the 
resistance of large faststeamers; so they have been cut down 
in size year by year til) such fragments of sail as still remain 
are so small compared with tbe size of the ship aa lo retain 
little power to reduce rolling. 

Shipowners and seamen do not show much sympathy with 
the disicamforl and misery tbat rolling causes to must pas- 
sengers. They perhaps get anxious about an occasional ves- 
sel that acquires the evil reputation of being a bad roller, 
because passengers may he frightened away and tbe re- 
ceipts fall ot7 in conM-qnence; but beyond wishing, or at- 
tempting, to deal wilh abnormal casoa. nothing seems to be 
thought of. Rolling is considered incurable, or as not of 
sulBcient importance to trouble about. Tet there is nothing 
which would contribute so directly to the comfort of lauds- 
men at sea, or do no much to change what is for many misery 
aud torture into couifurt, as to check and reduce as far as- 
possible the rolling proclivities of ships. 

The laws which govern rolling are now well understood, 
and it is strange that this knowledge baa not enabled an 
effective menn.H of control ti> be devised. What is sLraagcr 
still is that well-known means of mitigating rolling — such 
as the use of bilge keels — are employed in but very few 
cases. A ship rolls about a longitudinal axis which is ap- 
proximately at her centre of gravity, and the rolling ift. 
pracUcally isochronous at moderate angles in ordinary ships. 
The heaviest rolling occurs when the wave-period synohro- 
niees with thf natural period of oscillation of tbe ship. 
Many veaaels are comparatively free from rolling till they 
meet waves of this period, and if sucb meeting could be 
avoided, exceaaive rolling could be prevented. Borne vessels- 
have periods as long as Qftecu to elgbtecu seconds for the 
double oscillation, aud as these would require lo meet with 
waves l.SOO to l.llOO feel in length, in order to furnish the 
conditions of syuchrouism. it is it«ldom that they suffer from 
heavy or cumulative rolling. Buch waves are, however, not 
rare in tbe Atlantic. 

The limits of heavy rolling are fixed, of course, by tbe re- 
sistance offered by the water and air to the transverse rota- 
tion of tbe ship, which is very great because of the large 
arefls that directly oppose moli<m in a tranaverse direction. 
ISul for this resistance, and the condition that rolling is only 
isochronous within moderate angles of inclination, a few 
waves of the same period as that of a ship would capsize' 
her. 

■ Vrom Ksiur*. 
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The two most obrious modw of preTCoMng heavy rolling: 
-are. therefore, (1) to make the period of rolliDg of a ship as 
long as poitsible, so as to reduce the chances of meeting waves 
whose period will syucbroutze with it, and (3) to iocrease 
the resiRtaiirfi to roilinff. The period of a ship varies di- 
rectly as her radius of gjralioii, anil inversely as ihe square 
root of her metacentric height. Hence the period may be 
tucreased by increasing the moment of inertia of the ship, or 
by decreasing the metacentric height. In armored war-ves- 
sels Ihe moment of inertia in large, on aeeount of the heavy 
weiifbla of armor on the sidua. and tlie heavy g\tn» that are 
either placed at the side or high up above Ihe centre of 
-gravity. Ordinary steamers have no such weights concen- 
trated at great distances from the centre of gravity, and tlieir 
moments of inertia are determined by the distril^utiou of 
material in the bull tlinl is fixed by structural conditions and 
by the stowage required for their voyages. Metacentric 
height cannot be reduced below a certain amount, which is 
nMBMary bo prevent too easy incUDatton of the ship, or 
■craatcnea*. in still wat«r. On the whole, we may regard the 
longest periixls that the largest ships are likely to have with 
ftdvanlage to be about tbom named above, i.e., fifteen to 
■eighteen seconds. 

Length of i>eriod cannot give immunity againat occaaional 
heavy rolling; but increase of resislance reduces the angles 
of roll at all times, and especially wheu the augulat- velocity 
is greatest and tbe rolling is wont. Such resistance is fur- 
nished by the frictinnal resistance of tbe bottom of a ship 
-and by the direct resistance of projecting |>artfl of the liottom, 
such as the keel and the large flat surfaces below at the stem 
and Htero. This resistance can be largely increased by means 
■of bilge keels. The value of bilge keels is recognized m tbe 
Boyal Navy, and the ships of the navy have been fitted with 
them for many years with highly beneficial results. The 
advantage of bilge keets was proved beyond all doubt many 
yean ago by careful experiments made in this country and 
in France; and the late Mr. Wm. Froude showed, by the 
trialfl he made of H.M.S, "Greyhound" twenty years ago, 
that bilRC keels of excessive size — 3 feet six inches deep, 
and 100 feet in length, on a vessel 172 feet long — had only 
«n insigniflcaDt effect ujxtn speed throughout great differ- 
ences of trim. 

Tt in strange that the mercantile marine should not yet 
have adopted biltre keels, and obtained the undoubted ad- 
rantage they give in stesdines!. The number of nhipn that 
have them is comparatively few. There is an almost uni- 
versal opinion and prejudice against their use, and the 
largest and finest pa-ssenger steamers have no bilge keels. 
This is in spit« of Ihe fact that, in cases where bilge keels 
have been fitted to try to check lieavy rolling — and they 
have been of suitable size and property placed — • it has been 
found that the angles of rolling have been reduced by noarly 
one-half. There is a prevalent belief — which ha« no foun- 
dation in fact — that bilge keek are very detrimental to 
speed. We have said that Mr, Froude'aexperimenta tibowed 
the contrary, even on trials made in still water; but it ap- 
pears certain that at sea any trifling Ima of speed which 
slilt-water trials might show would be more than compen- 
sated for by gain in speed when the vesBel is prevented from 
rolling through larf^e ancles from side to side, and undergo- 
ing great changes of undorwaler form at every roll. Experi- 
•enoe with ships that have had bilge keels added after running 
for some lime without them shows that there has been no 
appreciable difference of speed or increase of coal cousump- 
tion on their voyages. 



Another, and a more heroic, method of stopping or reduc- 
ing rolling would be to connteract the inclining moment of 
the ship caused by the erer-changing inclination of the 
waves by an equal and opposite moment, which would vary 
as tbe inclining moment varies. This has been attempted at 
different times and iu various ways. It is essential to any 
degree of success, however, that the opposing moment brought 
into operation should be completely under control, so as 
always to act in the manner and to the extent refiuired. The 
attempta to obtain a steady platform by freely nujtpending it, 
and making it iudependent of the rolliui; of the ship, have 
failed — apart from the practical difflruUien of carrying out 
such an arranifeuient on a larije scale — because tbe point of 
nuspennion oscillates when the ship rolls, and the platform 
acquires a rolltns motion of its own. Weights, made of 
heavy solid material, which move from one side to the other 
of a ship subject to the action of gravity and rotation, fail 
because they cannot be made toactcontiuuously in the man- 
ner required. 

A. degree of success has been achieved by admitting water 
into a suitably prepared chamber and leaving it free to move 
from kide to side as the ship rolls. This has been done in 
several ships of the navy, the case of the "Inflexible" being 
that which wat tbu most carefully experimented u[K>n. The 
movement of this internal water follows the inclination of 
the ship, but it lags behind, and thus tends lo reduce tbe in- 
clination. Its effect can be regulated by the quantity of 
water admitted into the chamber and by its depth. The 
"tnSexible" committee slate iu their report that compara- 
tively small changes in depth increase or diminish largely 
tbe extinctive power of the water. For various reasooft — 
one of which is that while such a chamber is very effective 
iu a moderate tea. it fails in a rough sea when the rolling of 
the ship is greatest — and perhaps partly on account of the 
destructive and disturbing eiTccl of 100 tons or more of water 
rushing from side to side of a ship over sixty feet wide — 
these water chambers appear to have gone out of use in the 
navy, and they have been given up in the "City of New 
York" and "City of Paris," which vesseU were aaid lo he 
Stted with them when first built and placed upon the At- 
lantic. 

Mr. Thornycroft has devised a means of checking rolling 
by moving a weight, under strict control, from side to side 
of a vessel bo as lo continuously balance, or subtract from, 
the heeling moment of the wave-slope. It consists of a large 
mass of iron in the form of a quadrant of a circle, which is 
placed horizontally, with the centre on tbe middle line of tbe 
vessel, and ifaerc connected with a vertical shaft. The shaft 
is turned by an hydraulic engine, which is very ingeaiously 
controlled by an automatic arrangemenL The heavy iron 
quadrant is swept round from side to side, revolving about 
ita centre, to the extent that is required lo counteract the 
heeling moment. In a paper read on the 6th instant be- 
fore the Institution of Naval Architects, Mr. Thornycroft 
aaid: — 

"The manner in which the controlling gear works will 
be belter understood if we imagine a ves.sel remaining up- 
right amonii waves, while near the centre of (jravity of the 
ship we place a short-period pendulum suspended Mt as to 
move with little friotioo ; this will follow tbe change in the 
apparent direction of gravity without appreciable toss of 
time, so that auy change in the wave-angle and apparent 
direction of gravity cannot take place without due warning, 
which will indicate the time aud amount of the disturbance. 
It la therefore only necessary to make the motion of the 
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ballast bear aame particular »nti cou»Utit ratio to the motion 
or itiis sliort-period pendulum lu keeptbe balance true. The 
inertia of a heiivy m»»* will cause sodw Iom of lime, as we 
can only uae a limited force for its control: bat it is powible 
}0 accelerate tbc pbase of motion and orercome thi* difficulty 
■BO far as U> gel good results. 

"If. now, WB imagine the ship to roll in slill water, the 
effect of the combiuation just described will be to balance 
the ship's stability for « limited angle; but thi» defect is re- 
moved by tbc introduction of 1 second pendulum of long 
period, which lends to move the bollast in the oppoeiie 
direction to the (irst one, and enali1e« the apparatus to dis- 
criminate between the angular motion of the water and tbat 
of the vessel. 

" I find, however, that the long-period pendulum is rather 
a delicate inslrument, and thai its function can be served by 
a calaract arranged so as to alwaya slowly return the ballast 
10 (he centre, and this device has the elTecl of accelerating 
the phase of motion, which, in some caset, we also re- 
quire. 

•' We are tlierefore able, by very simple parts, lo construct 
an apparatus which will indicate the direction and amount 
of motion necessary to be given to the ballast at a particu- 
lar time so as to resist the wave effort: this power of indi- 
cating may he converted into one of controlling by suitable 
mechaoUm. Xbe loss of time due to iuertia of the necessary 
balluA is not always unfavorable when tbc apparatus has to 
extinguish rolling motion. th*> greatest effect being obtained 
when the hallafit crosses the centre line of the ship at a time 
tvheu it is most inclined to the water surface, aud Ibis cor- 
responds to A quarter of the phase behind the motion of the 
•faort jwodulum." 

The apparatus has been working for some time in the 
steam yacht "Cecile" with very good results. What the 
objections may be to applying it to the largest passenger 
steamers remains to be seen. A moving weight of some- 
thing like 100 or ISO tons would probably t>e required in such 
vessels. The power necessary to control the movement of 
tbe weight appears to be small, and Mr. Thorny croft's iu- 
veotion seemH ut auy rale to show the way towurds obtain- 
ing the longdesired boon of substantially reducing, if not 
checking allosether, the rolling of ships. If it succeed in 
doing upon a large scale only a portion of what is claimed 
for it in the way of aDticipaliair and counteracting the heel- 
ing effect of waves, without the poesibility of acting io an 
erratic or undesirable way, we may hope to see it adopted 
some day in passenger steamers. 



LETrERS TO THE EDITOR, 



«*■ Oam^ondeutt art rrtjam^Ud lo b« «< bri^ oj poMtUt. TTt* wriUr'a naitM 
i» Jn oUftUMrWQMfrnl at proof of ffood faith. 

On rrqv^tl tn advnn*m, ana /iniHtretl copiea of tht number conlaintue hi* 
^mmtinieatitm loilt b* f^tmiii^td fr** to ant eorr»»poH4mnt. 

Th» editor lelU 6c Qlad to p»Ml*\ anv gutrits eontonant vIM UM eltaraettr 
tif IhtJovrnaL 

A Fl re-Ball. 

A TBUEPUONS wire was nupportpd on cedar poatn 20 feet high 
and 30 roJ-i apart. During liuit AugiiAl [1^9] we had a thunder- 
storm. during which there van a sharp and heavy crash, Several 
of the polee were found lo have tiren struck, and portioiu to bare 
been taken out through their entire length, One of these por- 
tions, of the sfite of a medium rail, was thrown Into an adjoining 
, Add. aome rods from the pole. Portions Trom the oibers were 
' and more or less shattered. Near the MUtheromosl pole 



strock, a family were in a house with doors and windows open, 
and a luminous ball neemed to l«Bp from the wire, pais throtigli 
the open door and a window, and pursue its cottri* aotM roda 
through Ibe o|>en «|wo» behind the hou»e. A boy tn live room 
gras|x<d but thumb and cried out, "I'm struck," aud Mr. Hewett 
fell a sensation of numbneos in his left arm for aome time. A Kirl 
»x>iud ber shawl and rushed out of ibe bouse to chaj» the ball. 
She reported that she pursued It some distance, while it bounded 
li«hlly alooB, nniil it seemed to be dissipated in the air without 
an explovioo. The size of the ball wsb alwul that of the two flsts, 
nod Its velocity about that of a ball thrown by the hand. 

0. C. Batixt. 



Lightolng. 

The account of a ntrokv of lighlning in Science for Jan. 80 last 
niid t)i(f nrlicle in the tvwue of .A.pHI 8 on "The New Method of 
Protr.*c<in(( Buildings from LipbtuinR" call attention to a subject 
wbicb bae been fcreailv neglected, riz.,tlie nature, chamctcristks, 
and effects of liKbtuinjf Etrohes. BesidcB the passage of the plec- 
ulclty from the cloud to tl>e earth, or the reverse, heavy dis- 
charges are always accompanied by other phenomena, which vary 
on dlffereoE occasions, and which, for want of record and tabula- 
troD. have not yft been explained and their lawx determined. In 
Uie looee accounts given of them in our daily journals they aro 
spofeen of as "freaks of lightning," and do further notice Is Mken 
of ihem. In the hope of doing somelbiiiK townnl<» mttking a 
carerul record, I offer the following, which has never been puti- 
U<thed. 

The village of Amherst, Mass., is suppUed with water from a 
reaervohr among the Pelliam hills, about five miles diviant. The- 
aqueduct ruos nearly ta a straight line from east to west. The 
pipes are made of thick sbeeuiron henl into tabes, and the nver- 
lapplug edges are riveted together with otipper rireca about two 
inches apart. They are covered both without aud within with a 
thick coat of centent. Ttte joints are tilled with cement so tbat 
the iron^ do ool come in contact, an iron ring tire or six incfaea 
broad is slipped over the joint, and the whole covered with o^nient. 
At a place almat half a mile west of the reservoir tl>e aijuiwlnct 
runs near the foot of a steep bill that iHAeventr or iMglily feet 
high and covereti with a recent Krowlb of white pine, shrub oaks, 
and yellow birch from ten to thirty feet in height. I be intervals of 
the trees being filled with busbn. During a very heavy showec 
in July. 18&4.a thuuder-bolt was seen to fall on the hill. It struck 
a pine tree half-way down the side of the bill, whose top, ou a^ 
horizontal line, was not more titan two rods from the iMttom of 
the trce« oo the summit. The tree otruck was about twenty-five^ 
feet high and eight incliea in diameter at the butt. The lightning 
did not apparently strike it on the top, but about one-fourth of its 
height from the lop, at three equidistant [loiuis on Ibe circumfer- 
ence the hark began to he mptiired, and the ruptures rontlnued in 
straight tine<! to the ground. There the three currents united, ran, 
over the ground, scatterinR rh*- dirt and Jeaves in all directions for- 
two rods, until it ca me over tlie aqueduct. There it bored a ho\v attt 
inch in diameter down to the pii>es. It struck about the mlddle- 
nf one of the lengths, broke the cement, and indented the iron aa 
with a heavy blow of a sledge-hammer. The sorface of the in- 
dentation appeared to have been melted. The current ttwn 
turned to the west, ran along the top of the pipea, whicli were fall 
of water under heavy pre««ure, stripped off the cvmcnt and aUt 
tbn iron tubes throuRh the whole, or a part, of their leaglb. Wbtn 
a line of rivets came In it« path, it cut Ihcm off betweea Ibe 
overlapping edgus of Ibe iron as smoothly as with a knife, leaving 
the parte in each edge undisturbed. At the joints it rent off rings 
and cement, and indi'nted the edge facing the current, molting 
the surface as in the place where it fifat atnick the pipe. Rarely 
was the olge from which the current flowed Indented. These 
effects oonllnued for more Chan a mile,. growing leas and less, and 
finally disappeared. 

Several quesdooB in this connection require solution. 

1. If the disctiarge is simply the equalizing of the potential be- 
tween the cloud and tlie earth,, why was tjiat not accoinpli»h«d aa, 
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voon a» th« currMil rMched tli« ground, the w«t «artli being a 
good cooduclor? 

3. Wbf did not tlte lightniog atrike tlie tre«B on tbe summit 
rittber than one eevenl re«t below, and wby not the top of tbe 
lall*r? 

S. Whj did it iodeot the pifwt, and wbv ibo L-d^fCi) fucing tht> 
ciirrent ntber than th« otbcr? Is vledricU.v mat«riut ? Can any- 
tbiDK Dot mutmal mnuifnit such a i'i» t'lm or wurkiuK cDi^rgy ? 
Why was the iron luulicd when wlectricity has no inherfnt heatf 

•1. Do not ihv eiTiH-'ts at the junctione of l\m pipe^ indicnU' a rart 
of dHiQining up of the inirrenl by the conii?nt iirtiil thepfeasure 
bfcanw softtcirat to bunt tbr harrier, nnd Ibcn it struck tbo fol- 
lowing edge with iu accumulated flood ? 

Marskjux HeKsn&w. 

Ambent, II Ma., Apr. U. 

[The phenomena presented in lightning strokes) hare hereto. 
foroappeAred ro lawlean that it may be well to call attention to 
the fan, which has been repeatedly ob»erred. that but llltle dam' 
age l« generally done to portions of trcea on the same leveU ■« the 
foliage. It has also been obwrred tliat tbe presence on any level 
of a conductor of coDsiderabk> surface, and consoqiient large 
«lectrical capacity, mitigates the effects on that level. Whether 
the larse conducting mirface presented by tbe wet leaves of a 
ti>«> i> a parallel case is, of cour^ie, a i|uejtioti; but the fact iu 



mated i» among ihow well autheotlcHted in regard to ligfataing 
effeota.— Ed.) 

Periodicity of the Aurora. 

Oh Saturday nigbt, April 3S, then? wax a tine <Vurotn seen in 
this locality whenever the clomU t>roke away until after midnight. 
Tliifl display is apectally interesting because It is tbe siith oonseca- 
tlvo return of an aurora at the precipe interval of twenty-seven 
days, the dates being as followa : Dec. 9. Jan. 6. Keb. 3, Feb. 29, 
Match Si, and April •£&. The diaptay will be due agntn upon May 
20- It has Iteett associated with reappearancpa at Lbe suu'ii eastern 
limb of an area south of tbe equator which has been much fre- 
queiited by s])ot« and raciihe. In like manner a record now bi^ 
fore tan bIiowx that reii[)[fearaiice» »l tbe eanti'm limb of disturbed 
areas in the sun's northern liemispbem have their chief magnetic 
effect during tbe autumn montbs. From this it would seem that 
in order ibat a solar disturbance may affect the earth's matoieitem 
it must be in a particular location, namely, al the eastern limb 
and as near as pottsible to tbe plane of the earth's orbit. Certainly 
such disLurhancO'* do not have their magnetic effijct promiacuuusty 
In all localionti, or at preeent wc should havu uuroraa and magnetic 
storms continuuuHly, which is very far from being the caw. 

H. A. Vbkdkb. 
Lp>ii*,S.t., April IS. 
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ICC tivl mulil'lcd for luhKqucnl 
;>irauiint binding. Filed in ihii 
bindc t , Stint* is al «»r » <Mi ir«aMnt 
far reference. 

N. D. C. HODGES. Publisher, 

S74 Broadway, Hsw York. 



An lUtutrated Jotumal for Xoth«n 

Pt'BLISUBD PORTNIGHTLV. 

$1.00 a year. 

Itrtia for Mnittpl* Copv- 

Charle* Bobinton, 907 Broadway, K. Y 



Bxchangea. 

!Fr«eofchBrcelaalt.l'ofsaluractarych*racier. 
Addrni S D. C. Hodgn. Rf 4 Broatlwa)', New Vork.l 



F^'r uj* or cxchanfe, Da> Autlasd, to raU.,ilJa to 
i&ji. including 6 lolil bound, t in nutnbcn. Whvtttr 
Sufvey. vol. I, C.Mg, K«p«(t; bIw »t>l S. Bouny; Pto- 
duciion of jjold and lilvertD ihc L'tiiicd SUtu, iSlto. 'i. 
■». "3. ■*; SellrtdBt iMhmM ol Danen Will «ll >i vctt 
low pric««. hi. June*, 144] Ccn^raa St., Waihina- 
ton. D. C- 



Fot eachange.— a fine ihiri»eii-k»y»d flui* in leatWr 
covcrtdcaie. foi a phtnogtapli Lamcra tuilatile for Kuk- 
l» llBltm itidei. Flule cutt f«7. •^d ■■ «*>'l¥ "■■- 
U. O. COX. Mnokaw. Mina. 



T» eichaDFA ; KipMtnttnt SUllon buUctioa aad 
repon* tnr biillHLlii* and ritpfiria not In iiijr Qlv. I 
will aoad lint nl vbat I bare lor vxobaaK«. V. H. 
ROLr», Lake CHj, Horida. 



Flniikod ipccincns of all tolnn of Vermont marhlc (□! 
lilH r»Mlla OT etyMab. Will t>« B>v«n only for valuable 
■pecimeiu bocauw a( the eoti o! potiihrnji. ULU, W. 
PKRRY. Statt UMl«|Ut, Kuiland, Vc. 



For •nhance.— Three copUm at " ABMri<*A SUM 
Paucri Bearing nn Sundir LatitlaiLon," i&ji. (>.}□. stw 
and udukJ, Icr ''The Sabbath," by Hamon Kininbur)', 
ill": "Tne SUblmih." by A A PhetM, H(j; " fliiiotj 
of (he Iniiitulion ol the Sabbalh Day, Id Uki and 
Abui*»." by W. I.. FiiWr, i*isii " Humorou* Phwci ai 
Ihc Lrivr." fly Irtinf; DfOonc; or nihtr worLi amounlioB 
l-ii ttUie <it Ui'iki ci<:hang*d, on the ^unllan of gavcin- 
mental Icicitlaiioii in icfcicncc lai«liKiiin.p«rMaalIib«rtT> 
cic. H picfrrrecl. I will imII "Aneriean Slau Tapcn. 
andbuyoihti h'rokt on ibe lubjeci. WCLUAU AO- 
DISON BLAKF.l.Y.Chkaito, 111. 



Winiml, in exchange lor ihs fnlloving worln, iny 
■landBfd worlu on ^nrgery and on Diicaiei □( Children: 
Wilwii'*"Amor>[:aii Otnilliology." 3 voU.j Cou«' "Kirdi 
oj ibc NMtbweni " anil '' Biidt ol (he Colorado Valley." 
t vot*.; Minol't '' L^nd an<l (>bir<; Bitdi of New Cnj. 
laod^'SAmueU' "Uui horlhern aoC l^cem Uirdi;" all 
thr Rtprarlii on th« Bird* of thf Piiifur R. K. Samy, 
bound in 1 vDli.. BonMco; and a camplcie »<i ol ii>« 
Repori:* of (be Arkanoa Ueolopcal SutYey. PIraac glie 
edlciona and date* tn eortwoodins. R. KLLSWOKTH 
CALLs Hifb !>chaol, Del iCloinn, lava. 



To Ckcltancc Wri(hr* " Ice Age in North AnMfica" 
■ad !.■ Conl**! "RWmtci* ot Caqlugy" (Copiynjght ■■<•> 
for "DtrwtniiiD," by A. R. Wallace. "Origin uf Spcciei. 
W Darwin, "noweoi nf Man." bji Darwin. "Man'i 
Itace in Nature," llualey, "Mental F.Toliiliim in Ant. 
malk." by Raman**, "Pis-Adinitn," by WinchelL No 
booki wanted ciuepi latest ediiion*. ao^ book* m gixid 
ttindition, C. S. Brown, tr., Vaodetbilt Uiurcniiy, 
Naahvllk. Teoa. 



For Sak «r Exchange for b»«)ti a eompitt* prtrate 
dicaical ltdionti:«y oulflt. Inclodn large Beckee hal- 
aB«e (moi. hi i*iaa« ), platinum dlahm ud enidblea. 
atat« Dwtaiv gliMi blowing apHusiiu. etc For ule ii> 
pan Of whole. Alao comiJetc m« of SiTl/mmm't 7*mrmJ, 
>S6»>tll5 U*-p boundhSnaiihiODiaa Rcporu, iSf^-tUj; 
V. S. Cmm Surmr, tfu-itte. Full pMiiciilan l« en. 
quinn. r. GARntKER. JR., PoeafrM, Cona. 



M^anis. 



Anf frriem mUmg a fftititm /tr which kf 1/ fuali- 
ftJ hy kit trintti_fi( attainwumli. »r any f^tnam t/tiimg 
fmt rm* If fill a f^tlli^n r/ Ihu -haratlfw, 6t it liiu 
^a limtk** 9/ tfituct,c\€mitt. J'aarkttmam, tr what 
mrt. (■«■ karf Iht ' H'amt' inttrltd mitdir tkit k4md 
mi VK^mii a i*mnt lim. ydhiag itutrttJ »t Itn Ikam 
faefwti n timt frtf»iil tj Htmfi. if mut cttrrtnttnt. 

TBAH»LATOR wantvtl to iMd OarawB ar«Uue- 
lur«) woiha at alcbl {no mlUiwi. Oim taodllar 
«Jth iwhnloal twmi doalnd. Addnn "A.,"8«l 
Hit. »<■« Tort Po>l: Oin«g. 

WANTED.— A pualllon Id a luatiuractarlii^ aviab- 
ll«biii«nt b]> a inuitifaotariaB CbvBlai ot la- 
Tr«)t|y« abllilr. Addraaa H. W. B , cwet, ot Beiette*. 
git Broadway. N. T. 



W^ 



A DDBBSeES of 014 Book Dtalvn wanted. -W||||. 
t\ inn to Oblato a Dutnbrr ol old booka out o4 print. 
I voir taacb dMira lb« addr nw or oataloctwa Of 
rare SMTOod 'hand botik doalorB. Uvthor* !■ a dlfa«- 
toty or U«t ol •unb dvaJvn I abould lOi* to obtalD 
ptmneaMlon of OD». W. A. RUAKBLT, Cblcagn. III. 



W^ 



AMTED.-jl) A wUM lUB TMwd la wood aitd 

Iron worklwabt* tovort tnjm apaol&natioad 
and platuk atilted for aa laMmetor ot m7«: hia ka»- 
Innan lo liara «bai(» of afaopa of aobool, aatllu« aad 
dtrMt tbs vorfc lot fonnaa and MBdeaU; aaUtr i« 
b« Sl,O0O par aanaiD (ala* iBOnlba). <t} A man 
(black pTvferrod) to toaek tbo eoUtnd. Iraa vovkiac 
and tomliu, aabordlaalo to Um pr«o*dlaR: tmltrj, 
tr*}. <B) i mao twbltd) ooBpMaat to taao cUmm 
III HnglQBarrlQK faaalataat'a pa«IUonX but wtlh tba 
ability to b^rtom asr of tbo wotfe r»Qvlr«d la ur 
ot tbe »n)lDar* nnaf oa«Hii( conTwm ot oar uairacM- 
tlea: HUrr troia II.OOU to SLSOa A, U. fiEALB. 
UimdcwtlV Oa. 



I 



^ITANTED.-Booha 00 Anatomy lUMl HrpaoUiai. 
yV Will pay c^anli 'ir Ki*'o ■Imllar lioCMta la ox- 
cbaoB* Abo waul mndlcal batlMT mkI bboto o«l' 
lit. DR ANDRRSOK, Ifit State atreot, Chlaaeo, IQ. 



ANTED. —A OOUefo araduatewitb rnnmrn ooraal 
tralulDK, to toaob tbo aclouova. at tl-BODpai 

Soar. Id a Bontfaem ootlectf. A Bapllat or a Metbod* 
t prelorrod. Hum buo bo a HiM^laM (jatla 
■4itiolar A. U. B»ala. Boi E. SiilledgvTlUo. Oa. 

\ rR0FES.40K^inP la Cbeialatrr 1* waaUd bj 

i\ <iDo who biu had Hto foaia' «Kporl*B0« la that 
capacity. W._>ul[l pr«-fcr to glrti inatrvctloa bj 
iHliina and aipxrliuaDta ralbnr tlian by tWIt-bOok 
metliutla Would like a {MMltloti lu * collcitr or finl- 
T^ratty wbrrn tiivrc la a good aludsnt'a laboratory. 
BpMlalpoiataotoueoKtbc)alm»dare: (OThonnigb 
control of a olaaa aodgood ardor durian loclarot 
aad noKatlOoa. ft) Aoouraer to eiMrtm^tlna 
sttb cboailoala and aktil In tlio manlpaluloa m 
cboialaal appantuB. Tb<- p^nalMioa of Mvoral dl»- 
tiDgalabad adiuiatora tiaa bi>«i giroa la r«t«r to 
them t( roOBired. Would aot oaro to aecApt a po- 
aitloD pajfiw l«a* ibao fl.lCO. Addrea B. E . oan 
of AcMnoc AdToitUlaK Dopt-. tf LafaroH* Pliaeo, 
Nov Torh. 

A liltKKSH WANT8T> -VIII aoma oao piMM wnd 

rV tbe ad'jR'aa ot the SHrvtarr oC tflt Imnrtroi 
Pbll..l<iicl.-kl i^x-Ircy. Alao (bat ul Bxrbart 8pM>r«r. 
•AlADiaOH." Room M, IM Jladltoa 8t.,CUCBRU> RL 



I 



April 39, 1892. 
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AMONG THK Pl-BLISHEHS. 

Babykood continues La iU Hay U«ue the iD«dkBl arliclefl on 
oalarrhnl atTRctinn^ anil tlipir compUcatioog la chUdreo, and the 
trcfltmeot ot the beadacliee uf ctiildhuod. 

— The reoeot discusBiou over Jewish iuiiuigration to tliis coun- 
trr imparts a timely interpfit to Mr. Joseph PcDtrf^U'* volume eott- 
lied <'Thc J»w flt IIoow." Tliui iirtbt hat) visilvd and btudied th« 
J4>wish lovTDB of the Austro-Hungarian Etupirv. and the rceults of 
bi^ otM>.rvations will Im.- fouud both in his t«xt and iti a Herin oC 
illustrntion-. "The Jew at Uom«" will bepuMJflhed immrdialply 
by D. AppWton S: Co. 

— The Chantauquau toe Mat presents the following among 
other articles : "IMiyttical Collure," IV. , by J. M. Bucklty. LL.. D. ; 
•* The Oailed States P*t*tit Offlce," Part I , by Helen Franc** 



Sbedd ; "The Natural HiMory of ^Iant4." H., by Gerald McCarthy: 
" Flower Show* in tlio United States," by 8»mn»l &. Wood ; '- Pbre- 
nnlogy." by GarriXt P. Sffrvin. 

— In Lippincott'a Magazint for May, Mr. Floyd B. Wilson hat 
a paper oa " Personal Economic? Id our Cotloice*," and Hr. Phile- 
mon Uemsley. In " Aft«r-DiDn«r Botany." Iraow the r^Ialiooshfp 
between certain edible and olber plants not usually coDtieoicd in 
our tboui;hi9. 

— Piofaasor Jowett's iransUtion of " The Dialoftuee of Plato, " 
the seoDod edition of which baa been for several years oat of 
print, will appear In Hay in the third edition, rormtng Are 6to 
volumes. The work baa been reviiied nnd corrected throughout 
and In great part rewritten. Macmtllan A Co , the publishers, 
have copyrighted the new edition by resetting the entire work in 
this country. 




hnkh Add Pteplak 

A wonderful remedy, of the 
highest value in mental and 
nervous exhaustion. 

Overworked men and women, 
the nervous, weak and debilitat- 
ed, will find in the Acid Phos- 
phate a most agreeable, grate- 
ful and harmless stimulant, gjv- 
ia^j renewed strength and vigor 
to the entire system. 

Dr. Edwin F. Vose. Portland. Ife., says: 
"I have aa»A it in toy ovrn case when suffer- 
ing from tmrv(iu««xhauBt[un. withgratifylni; 
remits. I bnvQ prpucrilMiil It fur muiy of 
tii« various forma of nprvont debility, and it 
baa ntv«r failed to do good/' 

Descriptive pamphlet fraa. 

ftumrord ChHiical Worht, ProvldMts. R. I 

Beware of Sabstitutes and Imitations. 

CA(JTI«N.--Be >ur«> ih* word >*Hora- 
rvrd'n" !• uu tbe label. A.11 «ilier» ar* 
•purloOB. Never «old In balk. 



ARTIFICIAL LIMBS 

WITH RUIIEI FEET MO KANOS. 
DurkMc la luniiriiciioa. .^siurni in Anion. 

Kol«rl<*»« In >lut 4*iljp>il. 
And Ui* MOST rnMIYtKTABt.t: for (h* waaiwr. It U 
nut unairaaJ l« tm n Urnier «rorld)ut In lb* aaH* wlUi 
kn anlfleUl tar. or ■ braknnaa ■w&i'iClU* b»lM on ■ 
loai ranniiut tralB. or as tamita wuk hu4 oa the 
Uiniitlc. or B Smmiui, canietitcr, nuunb. mlnrr. tn fart, 
mm iif avarr toobUiui at labor bi \hr full ■■Hunt-Ily ol 
tbru-nmplprsiaiil.waarlnBoiiavirti'uutitlcUllriinmltti 
rablMf nt, pfirfonulits a* macJi a* nt«ii In ]«— ■ ■ —Ion 
of oil Uolr auoral momban^ earalaa lAe Muaa waav. 
In ra<t. exDartnoHic IttUo or ao laeDavoal«ae*. 





WORLD-ENGLISH. 

3 5 Onlia. 

HANDBOOK OF 
WORLD-ENGLISH. 

^b real*. 

Ex - Pt««ldeai Andrew D. 

Whita. of OofaaU tInlTDniltv, 
sara: "1 b(>lJev« ibattboblabHtlateceaUof CluQk- 
tJati etvUluttJnn and ot hamanlty irtmld b* aartMl 
l>y Its adopDon." 

" 80 set down, (vur to'DKU« i' tbe but tor the world 
to QDltK npon."— flraaJElyn Zlofflr. 

"-Tba Idea of Xr. Ball baa maoh t<>r>aiiniiDi>od It, 
aod ibe pnMDtattoo Is obannlaitlr clear."— .^mcri- 
€itJt, Ffaiu. 

*'Tbr tvaull la a lanRuaiEa wblcb oanaot faD to 
DMOt with ac()«ptaiK)«."— AMfon TrarrUer 

*'W«M BwmibdMervvBttieoari'tuiooaildHatloa 
ot all aartooa aebalara."— JforfeT-n Ijattf/Hagu !tatta. 

Hent, pvatpalO, »ii nj^nlpt ot prli.-«. 

H. D. C. HODGES. 874 Broadway, N«w Vork. 



Ovar UAD artUtcUl limbs D( Uu-Kartta' pauDt In dall> 
osr. BRsUbhetl over W yean. [adoraedaiMparebaaM 

h) thn I'nllnl HlalH and many rorrtun KOVernOMnUL. 
Rr nuT (nmiiiln nppUtruiUi can lupply ita wttli all Itio 
diiiB npFRuary iixH-Qraii iltwiiil* iliKj^rHmauiubonw. 
OoB ttaldiT iIh' hi|[« and wiBB twrnlabNl b) waiwTnarda 
Irom meoaurenianu aad proaiea wUbovt oar awiiig tba 
wtatna, fltkiwaj-sswnaiMd. AtraaUcaottiDMns 
wits sw lltuBiratlani nod a rormala tar aie*annnc. setii 

trrf, A>J<! rva* 

A. A. MAEKS, 701 Broadway, N. T. 



ESTERBROOK'S 
STEEL PENSa 

Of SUPERIOX AND STASDARD QUALITY. 
Leading Nos.: 048. 14. 130, 135, 239, 333 

For Sair bu »ll Htatt^Hert. 

THI ISnmiBOR STEEL PEi IB., 

Wait*! OuHlaa. K.J. 'ia Jahn Hi.. New York. 



Tnt LATEST IMPROVEMENT 
roB STEREOPTICONS 0>isPATrHT 

MUbTl-FOCAL 

-V\T T A C H N\ E ISJ T. 

PfiOOUCES PICTURES r^OMlgTogOFEET&T 
ANVDISTAHCE WITHOUT WANClHG Tut OQJEt.TlVE 



f»ioTo£!/ai?AVJiVc^' 

.67 PARK PLACE. NEW (ORK 



THE WEEKLY BULLETIN 

OF NEWSPAPEE AKB PEEIODICAL 

LITERATURE. 

Catalogues and Classi6es Each Week 

THE rRI\riPAL.CO.\TE!VTKOF 

Tin: i*F,KIOUICAL PRESS. 

TbntbugvmaMof nmteflai liereioli>rvtnac«Malbla 
to tb« nacar atiHleul i« nnw rr^iidirtHl avaklabls. 
SiMictaJ aiMoUos la InrUvtl lu ib» Buit«ciu'a 

INDEX OF TECHNICAL LITERATURE 

Star] rur k/r.v' tample c;;^t BQil leam kow 

The Bulletin Supplies 

The Articles Catalogued. 

Addrw. THE WEEKLY BULLETIH, 
S Sonitrasi nreal, - - ■eaten, BImaa. 




* |i»1MI t^A prviinl Tfrnt WllDIU MIHMlir l<-I no.} lltE 

rWHiDBitauiii«r *«*■;«««•■ rMI»«aKia«t4. CdnipMO 
*!.?> WV" kalto*, ■a n naw. fmt, awfttt in* "S*^ a tafetoa 



[lat. S>Mt»li[*(l>fl>:m|M.llafL BM 



w*rti.i:Biii,tmalHai OITtalmm*: *iiS\T<v<iiiT1ia,fl*ai 
V.'.l't""' '"' •'-••1 W ■*"! *^- ""» '■■» paw** 

l(.H.I>«KK(oLI.Aar».««Cortl*ailtat.X.t7citi, 



JOHHIRELAKD'S Bookstore, 1197 Broadway 

nt»t Wb Sl. la oonrentent U tbr rMdeocr quarter ot 
tb« dty : It la a aool »Uo* ta itrnit IdLo un llwi way ub 
or down town to aaiMt boub or itatlaaarr. Hla Mock 
U well aalactadaad onfatMaaall UwnvwaDdatanAard 
■s aooD as lamaa. om 



boom 



Oiit.«Mawn gTChawra can 



ard«rbr mall wtth avwrwaildcnca ihu tbalr waaia 
willbr ^ wall npDllMf aa if bairtaa la i 



I veraoa. 



CoBTse of Mioeralogy (or Touog PMple. 

CoodaotodbvcormntotidcBoa: mloiTtwliaadbooka 
turalslwd. 

Collootloo anrl book. " Pint Orado." oqb daUar; 
poataMi ^ <7euta i**tui for olroalara to 

GUSTAVB GUTTBNBBRa, 
Cemrat fiifbScbaol, PKtabanb. Pa. 



6EM OPALS. *^''**^^ 



eallur, w« an oOvl _ 
X*oa«N>c..il.aUII. 

Mrarca Aik« 

Me.. Id cl<Hb ~ 
MlnvrakwliiliL 



ijeMn vnycM 

la. IB nnd Tb 



tf* t*(tlB||. tIailDi par- 
I IM al Uia Maxlcaji to. 

;oe«-BntiJ«< 
I a rata upua iiaUty to 



rutwASc O^.L.B.'iaiJBaf _ 
Bmadwaj. I*ew YockOlir. 



PATENTS 

P<>rlN%'EKTOBS. 4>>-pag« BOOK PREK. AddrrM 
W. T.Pitxgonld, AMont^at Law.Waahlnirton, D.C. 



BACK NUMBERS aad ooapteie wfiof leadiaoMas. 
aonci. jr./#) /#». AH. MAG. BXCHANGI. 



aonC- 

Schohana N v 



I 



J 
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SCIENCE. 



[Vol. XIX. No. 482- 



DRT GOODS, ETC. 






LACE MANTLES. 

Wraps and Jackets, 
Slorm Coats. 

PARIS AND LONDON 

Reception and Evening Dresses, 

Carriage and Walking Costumes, 

Driving Suits, Riding Habits. 

\Ew 10 aK. 




The FifH Avenne LincD Store. 



Oar Rtock €>f noiiMkMiplnff Lliitn Ooudi ia thv 
taotHowtoMl* la Amtrlck. WpUimU witb lauivt&c- 
lurMB onfr. BDd kpop notblD^but putL-Uaen. Our 
p*t rolls oftB atwAyi r«l; a[)OD sBUlOiribcbMtoiAka 
of Tab)* Llaen. N.^ikliiM. To«(>la. Jliuiilkereblafs, 
Me., U tba v*r7 lowMt prLo*. A itiw all IMen 
iBltlkl nuiidkereblcf. Id both ladle*' aoJ iiioii*b 
■1IM,M 98.00 <1 via D. l£Xtt«t«r«<<beai«tlIcb*<l HucK 
Towvlk, tS.dO dofao. Hanil lnFOutitcbnl linnn 
ShAeM, S&.OO m pair, Plll'iv Cuu>t> to matcEi At »l.iv 

a Mir. w« alvaja bB*p tbp lkt<f«t iio«f1IIf> In liunu 

taNe dftcoratloBa. A rlalt 1o our iiuro loca not 
Uiout any uMl^Uon to buj. 



WM. S. KINSEY & CO., 

Near 36th St. 386 Fifth Avenue. 



SUJ13JER STUDY. 



SEASIDE STUDY OF BIOLOGY. 
THE BlOLOCtCAL LABORATORY 

BROOKLYN INSTITUTE OF ARTS k SCIENCES 

<i( Cold spring Varlior. Lonif Itlaud. 
will AMD tU'nilRl8«M<iD<Ni WrimaaaT. Juir SwMid 
will oloiHi tu iLuilMll* on Aug. to. AiipUcBtlatM (or 
ikdalstloa or for «lnMilar« a&otild b« addrvawed to 
Paor. Rebmckt W. Conh, Pb D,. Dlr«<ci»r, care of 
BioniajTi tatltm*. Bntokljn. S. Y. 

Amherst Summer School 

of LMiauam'a.An.Lltonturfi.rbanilrtTT.IUtbeiDat- 
lo*, L(brai7 Work. HMiorr, and Fnliiloal KcoDam;. 
BULMOIb MUlon o|>rmi Jolr 4. ISM. Forproicrais 
RddnM Prof W. L UO.STAtll'R, Amh^rtt, Xau 



nNANCIAL. 



THE 

liikii fell Trii'pliio 

COMPANY. 

96 MILK ST„ BOSTON, MASS. 



Tliiit Company ownH the Letters 
Patent Krautetl to Alcxnuiler <irA- 
bnm Bel), March 7(li, 1870, No. 
174,4ft.'%. Hud .;»iiimry 30, 1877, 
No. IS6.7S7. 

Tbc^ TransmiHslon of Speecli by 
all kuuwii fbrniH of ELKCTRIC 
SPEAKING TEJLEPUONK.S iu- 
tYtng«M Iho riKbt neoiirei) to tbis 
Cooiviiny by the hT>ovc i>ntontfi, nnd 
readert eacli Iiifltvidiiiil iiHeroftel- 
epbonen, not nirnL-ibed by it or its 
liceuseeti, rcttponMlblc Tor niitOi 1111- 
Inwfiil use, and nil the consc- 
(liieures thereof and liable to mult 
thcreror. 



/Hew Hetkod of Protecting Property 
from Lightning. 

The Lightning Dispeller. 

Price, $20 to $30.— According to size. 

TlioPKtvDt Light uiuiirDitpollpr Uaoviidiic- 
t-or Bpecially de*ipned to>]itsipat« the enerfry 
ot a tifthtning- rlindiurn^n, — tn |irnv>nt ita 
doia^ hftrm, — placing flom^thing in its pAtL 
upon which tu capacity (or oausin; (iamiure 
miLy bt) expended. 

Ho recorded <.'&^ ot lightniDg stroke hu 
y«it Wnn cit-nd a)[niiuit tlin principle ot thn 
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PREUMINARY NOTE ON THE KKLATTONS OF THE 
MOTOR MUSCLES OF THE EYES TO CERTAIN 
FACIAL EXPRESSIONS. 

lit the course of sotne years of close observation of the 
Anomalue of Iho musclM which govern the movements of 
the eym, the fact that remarkable chaiig'CJi nfl^n follow the 
inotliQcaliuD of the comliLiona of thne nmscleB led me uot 
ouly to regard with greater care these facial changes, but to 
bring to Ihc subject the aid o( photography, by which means 
:On]y th«se exprewions could be acciinitely registered. Pho- 
'tographic portraits giving a direct front-view of more than 
two thotisuod persons have thus b«un made, lo each ca«« 
a record, as full and us accurate as I have been able to ob- 
tain, of tb« state of the«« eye muscles has been mad«, and in 
the majority of the cases carefnl observations have been re- 
peated many Limes during some vreeka nr montha. 

We have thuo, for the fir>il time, a iieriei) of observatiooK 
in which the facial expressions are registered by photography, 
while painstakiog determinationa of the ocular-muscle cnudi- 
lions are faithfully recorded. 

Beyond lhi», in a great number of ioslances, photographs 
have been taken at various stagM of modiflcation of these 
muscles, thus affording a comparative study of the face under 
varying conditions of the eye mu»cles. 

The n-»ult of this study has been to demonstrate that ccr- 
tain well-defined types of facial expression are not only M*a- 
ciaLed with but are dependent upon certain relative tennions 
of the ociilo motor muscles. 

An elementary knowledge of the conditions of these mu&- 
ele«, us commonly prviieating themEelves in practice, is neces- 
sary to no understanding of what follows. 

lu an ideal condition of the eye muscles, they should, 
when the minimum of effort of- all the opposing forces is 
exercised, 50 adjust the eyes that the Hues of vision will be 
practically (larallet. More exactly, the adjtiatment]) should 
be such that the viBiiul lines would meet only at a point 
fsituated at a very considerMble distance in front of the eyes. 
This oonditiou of perfect equilibrium of all the opposing 
l«j'e-nm»clesdoe«notalway8 exist Indeed, such acondilion 
is theexception. (In thiiistnwment no reference to the condi- 
tions known as slrubismus or squiut is intended: in fact, 
in this connection all sneh exaggerated anomalies are left 
absolutely out of consideration, the purpose being to con- 
sider only the conditioni in which single vision with the 
tvo eyes in maintained). 

The conditiou of equilibrium aboT« described is kno#n as 
[orthr^boria. 

Id case of a uormal exctrss of leusion on tbe part of tbe 

ittflcles which rotate tbe eyes inward, the visual lines, should 

restraining force be brought into action, would drift Lo- 

vard each other and visual confusion would result. In that 

, by means of a voluntary but unconscious etTort vu tbe 

of tbe opposing mu.<tcles, the lines of vision might be 

)perly adjusted. This condition, in which there is a nor- 

tendency of tbe visual lines to approach, but in which 



there is ability to restrain that tendency, is known as eao- 
phoria. 

The opposite condition, in which tbe normal tension of 
the muscles which rotate the eyes outward predominates and 
which, if unrciil rained, would cause tbe visual lines to di- 
verge, is kuown »9 rjy>phoria. 

Another condition, in which a tendency of one of the 
visual lines to rise above its fellow is found, is known aaj 
hyperphoria. 

Compound conditions called hypertsophoria and hyper- 
exophoria are also found. The terms suggest the elements 
of these conditions. 

In the great majority of persons, some one of theae so- 
called anomalies is to be fouod. While tbe couditiou olj 
absolute orthophoria is, perhaps, not to lie expected, that ol 
a near approach to it is sometimes, although exceptionally/ 
found. 

The conditions of cso|Aoria and of exophoria are much 
more common. Hyperphoria would appear lo be somewhat 
less common than Ibe last two. 

With each of these conditions of relative tensions of the 
eye muscles is commonly associated a type of expression 
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sometimes slightly but often extremely well marked. Thi 
there are found apparent excepUona to this rule, as tn 
other rules, is true. Yet the law is so generally prevalent 
as to onabli) us to classify nearly all faces by its assistance. 

The great elasticity of muscles, logetber with the peculiar 
characteristics of the sub-dermal tissues in childhood and: 
early youth, and the loose and wrinkled character of the] 
skin in advnnc«<d nge. to a greater or less degree disguise 
characteristic expresnons arising from tbese various mi 
lar tensions. The types ar« therefore most conspicuous ii 
early adult and in middle age. 

In the accompanying diagrams. I bare endeavored to illus- 
trate the peculinrities of four principal types of facial expres- 
sion as governed by the eye muscles. 

With the state of equilibrium of these muscles, ortho- 
phoria (Fig. 1). the expressiou is one of greater repose than 
with any of tbe other states of tbe eye muscles. The ^e- 
brows, which constitute one of the most striking of all tbe 
facial features, form each a moderate and regular curve, 
markiug the border of tbe orbit, the lower border of the brow 
corresponding lo the orbital border. Tbe inner extremity 
descends towards the nose, butdoee not turn downward into 
tbe depression bounded by the nose and the orbit. There ta. 
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no sharp turn or sadden increase of curire at eillier extremily . 
The mouth is nearly horizontal or curvinu very slig-htly up- 
wnnts at the ccotro. The Hps in reposo arc flrai but not 
compressed, aad the upper od« is well proportioned. The 
chin is rounded, neither square nor pointedly ovnl. The 
line* of the forehead are not usually conspicuous. The naso- 
labial lines curve outwArd heyoiiH the anjclos of the mouth, 
lens horizontally than with esoplioria, aud less vertically 
than with exophoria. The curved line below the lower lid 
is nearly in exact confonnily with the curve made by the 
fold of the upper eye-lid v^hen tt \» moderately raised. 

TheaKsence of 9]}ccial tensions of the facial muscles, in this 
well-balanced face, permits a quick and easy play of the 
features, and the babilual absL-ncfi of any forcible regulation 
of the eyes or of the face is conduciveto a menial equilibrium 
and to physical endurance. 

Wilh eaophnria (see Fig. 2) the brows are compressed, 
often flattened. The extremities often curve suddftiily down- 
wards, the inner extremity mnking into the dcpre«sioD 
bounded by the nose and orbital border. The eyelids are, 
in ft cnnsidcnkble proportion of eases, not as fully opened as 
io orthophoria, and much less separated than In the typical 
cases of exophoria. Two rather strong rertical lines making 
each an angle with the inner extremity of a brow extend 
Upward nearly parallel, upon tbe forehead, as shown in the 
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diagram. Tlio upper lip is usually short, and the curve of 
lite centre of the iikouth upward is often pronounced. The 
lips are Urmly compressed in repose, but in young perAonH 
with deficient physical force, ihe lips may be habitually open. 
The chin is broad and the naso-lahial lines malce a wide.r 
excursion outward than in orthophoria. The expression in 
moderate eaophoria sug'irestti flrmuess of character and reso- 
lute purpose. 

With exophoria (see Fij;. 3) the hrows are usually stroojply 
arched, often drawn upward upon the forehead, the inner 
extremity being often removed above and away from the 
jllOM. The lin«>s running upward from the side of the nose, 
when present, are likely to diverge as they ascend. The 
transverse lines of the forehead are often conspicuous and 
are higher on the forehead than those which occur with 
efopfaoria. The upper lip is long, the centre of the mouth 
curves downward and the chin is pointedly oval. The 
facial lines are more vertical than with either oF the coudi- 
tions described, giving to the face the suggestion nf length. 
The lips am not compressed and are liable to be loose and 
slightly open. 

The expression of exophoria suggests mure of idealism than 
of deterniinal'^ pnrpoAe. 

HyperphuriH in characterized by irregular features (Fig. 4), 
The tendency of one visual line to rise above the other de- 
mands a restraining elfnrt in which the facial muscles often 
takp fiu important pari. On the side, the visual line of 



which tends to rise above the other, the brow is depresHd, 
while the brow of the side whose visual line tends downward 
is elevated. Thus the brow and neighboring tissues of one 
side aid in depressing the front of the eye, while, on the 
other hnnd, by ihe elevation of the opposite brow lesa de- 
mand is ujadci upon the muscle which is required to rotate lla 
Rye upward. fl 

Thcac contrary actions demanded hy the relations of Ih™ 
Ti.<iUAl lines in h^-perphoria affect the whole face, resulting 
in a want nf harmony of the two sides. The angle of the 
mouth, on the side on which the brow is depressed, is drawn 
upward, while the other angle is depressed. Thus one side 
of the face is longer than the other. On one side, the lines 
of esophoria are found, and on the other, those of exophoria. 

In the sketch here given no attempt has boen made to de- 
scribe all the various gradatiuns between these types nor lo 
explain the exceptions. It has been the jmrpose of this com- 
munication only to present the general characteristics of some 
of the moel typical forms of expression which have their origin 
in the efforts to adjust the eyes, 

GfiOBOE T. Stetknb, H.D. 
S«w Y«r». 



THE ARCHITECTURAL EXHIBITION IN BROOKLYI 

Thrrk is no (iiii-slion but that we sliiud upon the verge 
a great popular revival of interest in arehileciure, Arcbit 
tural books and magazines command wide circulations and 
numerous purchasers. Vast sums of money are yearly ex^ 
pended in building — call it architecture if you will. Ext 
bitioDs of flrcbilcctural drawinffs have become regular fe*-^ 
tures of winter life iu the largercitits. On all bands grcnK 
Interest is being manife«ite<l in the art than tan or twenty 
years ago seemed poseihle. 

To nmoklyn belongs th^- credit of having aupported tt 
ouly popular urgauizution for the study of architectun! tn the 
country. Proresaional and studeul bodies perform a very 
different function than that which naturally belongs to an 
institution resting upou non -professional and popular base*. 
The Brooklyn Institute of Arts and Sciences, especially under 
the direction of its present efHcient head, Prof. Franklin W| 
Hoo))er, has achieved a national reputation. An orgaoixi 
tion that maintains forty-five distinct courses of public It 
tures. numbering on an average 400 ammalty, must be reck- 
oned among the most powerful tuu-llectual forces in the 
country, a power which is not limited by the fact that it 
confines its nperatinns to the city of Brooklyn. ^ 

It is (juite in keepiug wilh the progressive policy of tb^| 
Tnstitule that it should provide the citiaiens of ila native city 
with an exhibition of arcliitectural drawings, which is note- 
worthy not only OS sn evidence of progress on the Institule^lfl 
part, but as being the most ambitious attempt of the kJnif^ 
yet made iu Brooklyn. First attempts are always liable to 
leave something to be desired, but the Brooklyn Exhibition. 
which has just closed, was so good on the whole that Ultli 
fault may be found with it. On the contrary thegeot1em< 
having the matter in charge are to be thoroughly congratt 
lalcd on succeeding so welt. Whatever faull-t may itc fmii 
with the exhibition are faults inherent in all architectural 
exhibitions as a class, and arc by no means limited to Brook,«^ 
lyn alone. ■ 

And this chief fault Is the matter of the exhibition. Tbei« 
is no important subject on which such erroneous views 
prevail as on architecture. This is a fact that requires uo 
argument. It follows as a natural consequence, therefor 
that every time the architects attempt to initiate the publi 
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into th« ntffiteries of their arl Ibnt all poMiblo tobuadcr- 
sUtudiugs be avoided; certaioW that tbry 1hem»elvM make 
no etforl to mislead those tbey nould instnict. Yet aa 
arvbitectural cxbibilioii tbat connials only of exlpriow not 
only fails io giving the public a true iusi^bt into wbatarc)ii- 
tecture really h. but U actually, tbougb not ioteutionally, a 
deliberate deception. Erery architect knows tbat the de- 
siguing' of tbe Tacade ia not tbe only Ibiug he hoe lo do iu 
desiguiog a buildioff; why, then, should he not let tbe pub- 
lic know what he does and how hn does it, and make his 
cxbibilions pracltcal scboob iu practical urcbiterture, iiiHlead 
of simply exhibitions of facades, or prelly or ugly things — 
for such is tbe way of architecture — att the cub« aiighl Iw. 

When many old^r bodies fail in this respect, aod keep on 
failing year afier year, it is not to be expected that tbe 
Ijrottklyri Institute should makea bctrinninR by Jnaiiguralinff 
this much needed reform. As architectural exbibittoDS go 
the first attempt was a very (rood one, but it is well to keep 
in mind thai it was not, really, an archileclural exhibition, 
but an exhibition nf facades. While ibis is perfectly true 
it contained, for iui xize, ruthvr niort' detail drawings of a 
certain kind tbao bav« niauy more ambitious uudertakingH. 
There are several plans for tbe Protestant Episc<)piil Cathe- 
dral iu New Tork with Kvctioua aud utber detuil», aud u 
irroupof detailed drawings in the compeliliun for the Brook- 
lyn Savings Bank are especially attractive for the full man- 
ner in which they illustrate tbeir subject. Tbe greater the 
prc^Kivtion of such drawings in ourarchiteclural exhibiUona, 

'the greater tbeir success, aud the more will the people realize 
the true nature and uses of architecture. 
Id tbe iotroOuclion to the catulofiue Ibe Brooklyn losti- 

• tale lays down a vis« prog'ramme, '' occasional gathering of 
the best results and Kuggestions." The programme ts wise 
enough, and right enough, but iinforLtinately it is one of 
thoee things that can iit>ver be rarried out. It depends, of 
courae, upon ibe meauiugattache<l lothe word "best." If it 

' is used in the sense of good, it is an unwise limitation, since 
an architectural exhibitiou that would consist only of the 
best of good buildings would bo extremely limited. If it is 
use<J in the sense of the be&t that modern work affords it is 
simply rejM'aling what would evidently follow from an exhi- 
bition arrangt^d by arcbiiecta. Unfortunately, tio architect- 
ural exhibition can consist ortly of the l>est building:-; there 
is so much that cannot be classed as such that a too rigid 
scrutiny would deprive such a collection of many imfwrtjiut 
examplefl of the newest work. Unfortunately, loo. it is also 
true that the importance of an enterprise is no crileriou for 

flhc excellence of its architecture. New York has wen many 
noteworthy structures erected which were disgraces both to 

' the architects and those Bnancially responsible for them. 
Wen ibe Brooklyn exhibition contained drawings of large 
mdertakings which all lovers of a higher arcbiteclure mu}>t 
lo see curried iuto ejcecuiion. 
le things uccesaarily hamper exhibition committees. 

[.The public naturally expect to see drawings of great build- 
iDgs in RrBtclaas architectural exhibitions, and il is for tbe 
public tbe exhibitions are held and from it their support 
should com^, if il does not, Il is simply one of the archi- 
tectuml coudiLions that caunot he ignored and tbat will 

flower the standanls of our architecture and our architectural 

' exhibitions until a broader and more diBcriminaling taste is 
manifested in the (leople generally. Then indeed will archi- 
tectural exhibitions bu a success and a pleasure, a source of 
instruction and delight, a record of past progress, aud an 
inspirntiou to newer conquests. Bakk Furree. 



CURRENT NOTES ON ANTHKOPOLOGY.— V. 

{Bdiud br o. a. annttm, md-. ll.d.] 

Criminal Anthropology. 

One of the most actively cultivated and also one of the 
most immediately practical branches of anthropology ia that 
which occupies itself with criminals. 

It may conveniently be presented as coasisling of three 
deparlmenia, one of observation, tbe second of explanatioD, 
aud tbe third of application. The first lakes note of the 
anatomicat and physiological peculiarities of criminals, their 
psychology, tbo diseases to which tboy are moat liable, tbeir 
nationality and aaceatry, their nutrition, the euvironnieut iu 
which tbey hare lived, etc. The second undertakes the 
more difficult task of explaining these peculiarities, relying 
principally on the laws of beredilr, atavism, congenital ten- 
dencies, early iuipres^ious and pathological sequela', Tbe 
third, basing itself on the inferences thus drawn, aims lo 
suggest such modiQcations in penal laws, and in tbe manage- 
ment of reform schools and houses of detention as will mini- 
mize the objectionable results indicated. 

Antbropologiats believe tbat this ts the only method of 
procedure to deal intelligently with the great and growing 
problem of criminality. On ascerlaioed facta of this nature. 
philanthropists and legislators must hereafter base their 
efforts, if tbey would attain the beat results. To those who 
would like to pursue the subject, two works may be recom- 
mended, both published iu Paris last year — Dr. X. Fran- 
cotte, ** L'Anthropologie Criminelle," and Dr. Lombraso, 
''L'Anlhropologie Crimiuelle et se* Kecents Progres," while 
Dr. Thomas Wilson of the Smithsonian Institution has re- 
cently issued an excellent review and summary of tbe sub- 
ject. 

The Origin of tbe Alphabet, 

We may well excuse Plato for crediting the legend that 
the letters of the alphabet were disclosed to man by tbe gods 
themselves. Certain it is that dowti till to-day we have 
reached no {lusitive data as to their origin. It appears that 
thb old notion that the Phuenicians discovered them must be 
abandoned. Dr. Eduard Glaaer. whose long and arduous 
researches into the ejiigraphy of Southern Arabia promise to 
throw an unexpected light 00 a large tract of ancient history, 
expresses himself (in Daa Auvland, I>ecenjber, 1891) quite 
positively that H is iu Arabia we must search for the begin- 
nings of this marvellous invention, and probably in Southern 
Arabia. There, perhaps nearly three thousand years B.C., 
the ancestors of the Mtua'aus and Sabeans appear to have 
developed several related phonelic alpbabeta, from some one 
of which the so-called Pboenician was descended. Dr. Glaaer 
has obtained copies of some of these as yet undeciphered in- 
scriptions, probably more than four thousaud years old. 

What seents sure is, thai though the early Kgypliau hiero- 
glyphic writing may have suggested Lh» alphabet, tbe Cgyi 
tiaus themselves never dcreloped it. What is more remarka-1 
ble, and it aoems to me has not received sufficient attention, 
is the gradual degeneration of tbe early Egyptian phonetic 
hieroglyphic system into one mainly ideographic and symbolic 
in tbe late demotic writing, Tbe signs in the latter have 
often no more reluLiou to sound than have the symbols of 
ChiuBse script. Thus, three poinia between two vertical 
lines, I ... I , means, in the demolic. " man;" but it was 
iti no way understood to represent the sounds which were in 
the word, roemt, man, in the spoken dialect. 

This degeneracy gradually arose from changes in the 
phonolofjy of the tongue, while the hieroglyphic signs were 
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contiaued uQchani;^^. It is of course notbiog new to £?7p- 
lologiBts; but to the ethnographer and the historian of the 
arts it is a QOtewortliy instaace of relrogressiou ia oae of 
the most useful and highly prized inrotitioDB evar made by 
man, and that iu a couulry of conluiuous and unbroken 
cullure. 

The Native Written Langfuage of Eatter Island. 

Iu tbe iRSt published report of the United Slates National 
Museum, Washington, is a very interesting description of a 
■visit to Eaater Island in 1886 by Paymaster W. J. Thomson 
of the ship Mohican, U.S.N. He deHcribea the platforms, 
atono imagt«, arts, and language of tlie natives, uidinf; the 
reader by luimerous photogravures. Iu tiiexe points his re- 
port is full, but noteapecially new. Where he does go ahead 
of all previous voyagers is in faia iuformatiun about the re- 
markable written language which it has long been known 
tb« natives of Ihis island bad invented, and in which they 
were accustomed to record Iheir legends. The inscriptions 
were usually upon slabs or paddles of toromiro wood, a tree 
tadigcnous lo the island. The Sgurcs arc of equal height 
and extend in regular Ituefi along the sides and edges of iho 
piece of wood. 

With great difficulty, and tlually only by rocalliug the 
ancient adage, in ri'rio Veritas, did Mr. Thomson succeed iu 
persuading an old Islander to rend some of the inscriptions. 
He is able, therefore, to show us five of them, the oi-igiuals 
in photogravure, with translations into the native tongue of 
the islanders, aud this text rendered into English. It is a 
most praiseworthy piece of ethnographic study, and should 
put an end to the nonsense which has lung periodically ap- 
peareil about this lulaDd aud \U inhabitants. 

TliO figures are shown lo he " pictorial symbols, carrying 
their signification in the image they represent." Many ob- 
jects are treated conventionally, and all arc depicted about 
tbe same snee, tbus imparting the aspect of linear uuifurmily. 
The subjects treated are family histories, traditions, and lists 
of the gods, the 5Kun-« merely serviug as pictorial reminders 
of the name-* and facts. 

In all these reapecis the inscriptions are in no wise differ- 
ent and not u whit 8u|>erior lo those found on the " uieday 
sticks" of the Algonquin Indians. Neither indicates a high 
degree of cultui-e, aud the line of their evoluliou is clear 
enough. As we might expect, the full vocabulary printed 
by Mr. Thomson shows the natives of the island lo speak a 
well-marked Polyoe«i«n dialect, and they scent to have 
differed from the other Felyuesiaus in nolbiuj; but a aotue- 
what higher developed taste for graphic and glyptic design. 

The Thcgiba and Klamath Languages. 

Two publications have recently been issued by the Bureau 
of Ethnology. Washington, which should altract the atten- 
tion of students of the Amencan abohffines. Both are in 
the series called '* Contributions to North American Etbool- 
ogy." 

One is entitled "The ThegihaLadguago,'* by James Owen 
Dorsey. The Tbegiba is a member of the Siouan or Dakota 
stock, and is spoken by the I'onkas and Omahas. The portly 
volume of 794 quarto pages is Qlled with a large number of 
myths, stories, and letters in the language, accompanied by 
interlinear and free traaslations, grammatic notes aud ex- 
planalious. A second volume is promised containing a de- 
tailed grammar and dictionary. 

Tbe work on the Klamath language, which is nearly the 
same as tbe Modoc, is by A. 8. Qalst-liet. It is in two quarto 
volumee of 711 pages each. The Brst contains an ethno- 



graphic sketch of the tribe especially interesting for ita my- 
thology. 200 pages of text and 6(H> pages of grammar: tbe 
second volume is tbe dictionary. Tbu Klamath is described 
as a synthetic language, inclining Co polysyntheticism in 
the inQectiuu of nouns and the derivation of verlM. Its lean 
dency to incorporation is well marked. 

Both these laborious works are exceedingly well done, aiul| 
reflect great credit on their authors. One must regret^ how- 
ever, that different phonetic alphabets bare been adopted. 
Donscy employs that of the Bureau of ElbuQlogy. Gatachet 
that which be calls " my scienliflc alphabet, based on the 
original pronunciation of the letters:" not always rery soi- 
enliRc, as may be judged from the fact that be gives as iden- 
tical the u sound in Euglish nude, German uhr, French 
cour. Mr- Ostachet must have learned his English wheva 
they call dukes "dooks," 



TBE GROWTH OF CHILDREN. 

In hi» recent paper on tbe Krowtb of children in tbe Twenty- 
Second Annual Report of the State Board of Health of Maasacbu- 
«rtts, pafce 470 U. Dr. H. P. Bowdltch has called attemion to the 
fact that tbe curves reproKotlnK tlie diAiributlon of oaaea fotboss 
^oars during whiuh growth contiuuea is miymuetrical.BOihat tbe 
average and median vsIum, (the one corrrnimnding to tbe point 
above and below wliich one-li-ilf the total number of case* are 
found) do not coincide. An examination of the original tables oo 
wliio-h this slateini-tit is bi»ed (The Growlb of Children, Eighth An* 
niisl Re(>ort of the State Board of Health of Maswchuwttn. 1877, 
Tablff 4 rr.), briD|;s out the asymmetry of the curves represented 
by these figures very clearly, and proves that the difference be- 
tween the a^eraRe and median values is not accidental. Ur. Buw-h 
ditch calk ulsoutteul ion to (he fact thai the variability of tbe KrisaH 
Brsl iucrea«e« and later on decreases. 

Tbe causes of tbe«e phenumeaa will be considered in the follow- 
ing lines. When considering statures and weiKhta of adolts of a 
certain region, we find them generally arranged symmetrically 
around the average which has the maximum frequency. Tbe 
tables showing the values of these measurements from year to 
year prore that growth is irrcg-ular. being more rapid in tbe be- 
ginning and becoming slower as the adult stage ii n«arly reached. 
When weconsider children of a certain age, we may ssy ihut the 
will DDl all be in the same state of derelopment. Home will bavs* 
reuchnl n jioiiil juH corretpondiaif to their »fi«, whilv ottwre will 
be u little bnc-kwjirJ, aud others olill a little iti advance of tbeir 
age. Consequently the values of their measurements will not 
exactly con-eepond to those of tbeir age. Wc may asaitme that 
tbe difference between tbeir stage of development and that belong- 
Ini; to their exact age is due to accidental canses, so that Just as 
many will be less developed as farther develoi>ed than the average 
child of u particular o^. Or : thet« will be as many children on a 
stage a( develupuieiit corres]>ouding to that of their age i^us a oes^ 
tain lenfcLh of time as corresponding to that of their age minus s 
certain length of time. 

Tbe number of children whohaveaoertain amount of derfaiion 
may be assumed to he armoged in a probability curve, so that the 
average of all the children will be exactly on the stage of develop- 
meni Ifelonging to their age. 

Al u ]>eriod when the rate of growth Is decreasing rapidly, 
those children who»c growth is retarded will be farther rcmot 
from the valuu belonging to ihi.'ir age than those whose growth 
accelerated. As tho numberii above and below the average; 
equal, those with relaide<l t^ruwtb will have a greater influenoe' 
upon the average than tlune whose growth is accelerated, there- 
fore tbe average value of the measurement of all the children of 
a certain age will be too low when tlie rate of growth is decreas- 
ing, and too high when it Is increasing. 

These oonaiderations may be expressed in mathematical form 
as follows: — 

In the adult, the relative frequency of the deviation a: from tbe 
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avomge Tftlue ot the meaiuieiuent, f. miy be exprGssod by the 
formola — 

a* 

1 ~^ 

fi, is tbe meaHDre of variability of the serim and is called the mean 
VMiatkn, or the mean rariability. A series is tbe more variable 
tbelwger«i,. 

He value of tbe meoviuemeDt beloDglag to Ibe ftvcrot^o of all 
those indivMaala who will naally reaob tbe value t la, at any tciveo 
period, a fonotioo of thtft period and may be called *t- ThenTcr- 
age of all those iiidiTiduali who will ttnally reach the stature 8 + x 
may be express^ aa a function of "f and x, /("t : x). 

Tbe indiriduals constituting the adult aeriea will not defelop 
Lqnile regatarly, bat eome will he In adrnnce of otbeni. Woas- 
ime that at any given time these Tariation^ in period will be dis- 
ribated according to the law of prohahilitics, The relative fre- 
cy of tbe variatioD if from the period tinder ooosidcratioD, t, 
t«ill be 

_ If' 



Pt+y=^ 



2p, 



— e 



ralne of the measurement belonging to a child which will 
tinaUy reach the value a + x. at the period t + y, will b« 

y \ "^ ^ ' /■ P I -^ y expresaea therefore alao the relative 

I frequency of the indivrJuals mwwurlng/ (*( + y: * j at tbe 

period f among that clan which will finally reach the vsJue s -f jr. 
^^The relative frequency of the latter among all iodlviduala 

^^» P » ■'(■ X, Therefore, the relative frequency of the value 
\*t -I- V>' ") among the whole wriet will be 

I Itiernainf todctermine /l^'r Jf Jf ; a^Y The function /(*' **) 

"may >•«■ olitained by observations on tbe same individuals taken in 
vnnual intt-rvMlK. Tbe form of the function will be 



f ('r ■ *) = '( ^y^ ('( )'+^ (•()«• + . 



zi < X < ci 



Jo < J/ < , 



By means of obserratlnnA we Snd also 

By gubslituiion we Btid 
*(•( + »;*)=•( + a.lf + a,B*+ 

4-*(&,' + b, 'v + 6, y + . 

For a certain series of combinations of k and y this function 
ill remain coDstnot. Then tbe function may be considered a 
(« variable k — 

Tbe pro^bilily of finding the valtu '' -f-ii la 

+ Urn 

"»( + (I ^ / Pf^^ "*" *'* ") *'»•** + * wh«" the "n»- 
— Mm 



) 



iro<«<«i 



itfl defend upon x^. j-,. ^„ and y„ and where A it a c«rtain rest 
which is deti^rmined by the aama valuee. 

By assuming tbe limitii x,, jr„ j,, y, Bufficiently narrow and 
neglecting terms of higher degrees, which may be done on, ao-j 
count of tbe smnllnem of Ibeir factortf. the equation assumaa i 
form 

II' 

T -a+««). 

"" «f +U Jf fair * 

X 



U — t' o, 



'/*.■ 



&. 



'Cl' 



Tbts function is asymmetrical. It is, therefore, sbowu that I 
asymmetry of tbe curves is an effect of the irregularity of growth. 

Only for a,, u„ . . . = 

("») <•) - 

and Oi, b, . . , . = 0, tbe curve will be an ordinary probspj 

bilily curve, e being cero In thai ca«e. When n,, a^, , . ■ areaerovJ^ 
growth is regular. 

We may also draw certain conclusioDs in regard to the value M. 
ftf ia the variabilitv of period. According to the lava of proba- 
bility this variability must be proportional to tbe square-root of 
time ela|i«ed — 

p»=-f fi- 
ll is also probable that 

y-Qt ;x\$t +« |/»( 
fts= i/!L 

if = a, ^« ( + ^ «," 
t 

We will invesligate for which points 
Jlf>^., 

< 



a, V ( > 



• -«/ 



^>' 



For anmll values of t, 



»t 



b large, but at a certain period. 



when at la still large the product on tbe left-hand side will rapidly 
fncresse over that on tbe right-hand side until (i| bogini Co de> 
crease. It may be expected that in all cases when a, ts snBI- 
ciently large, i.e., the growth rapid, there most be a time when 
the varialHlity of tbe growing aeries is greater than that of the 
aduEt aerial. 

M and >i, are known by ot«ervation. llerefore /i, may be 
comput«d according to the formuhi 

iP =a, Vs' + &. "/-i', 

and we have, therefore, a meaoa of determining the variability of 
period of the growing individuals. By means of this value we 
can also determine bow mtwy individuals of any giveu age wilt 
have reached the adult stage. 

Tbi« theory holds good for atatisi ica of all kinda of dorelopmant, 
whatever the cause of the development may be: for physical 
measurements as well as for psychical; for growth as well as for 
the eJTecta of iiractice. F>akz BojU. 

Clark tJnlTcnltr, Worc«tl«r, StasS- Aiirll », 



G. P. FuTHAji's Soini will publish Immediately " New Chap- 
ters In Greek History," hat>ed upon the latest archeeological di^- 
coveriee. by Professor Percy Gardner of Oxford, and " The Te*t 
Prooouncer." by W, H. P. Phyfc, a companion (o the author's 
*■ 7,00') Words Often MiapfoDounocd," containing the Mime list of 
Words, differently arranged, for convenience in recitations. They 
alao annoonce new suppliea of Phyfe'a books on pronunciation : 
"7,000 Words Often Iftspronounced," "How Bhould I Pro. 
nounce," and "Tbe School Pronouncer." 



»58 



SCIENCE. 



[Vol, XIX. No. 48? 



SCIENCE: 



A WEEKLY NEWSPAPER OF All THE ARTS AUD SCIENCES. 



PVBUSaiOtY 



N. D. C. HODGES. 

874 Broadway, Ntw Yokk, 



SCBanumoaa.— United Slaitt* and Ckoada . f3,SAB jaw. 

OrcKt Britklti kod Guci>p« LK%j9i. 

Cotnmimiuktloiiswill lie weloumei) trom ^aj qit«rtar. AbMiBctaof iialHitJtla 
papers ar« w>llnU»i1. riiiI oub hunitrwl aaploa nf tb» tmatr oontalnlim aiipli will 
b« maUed tbu outbor od R-guvat to advuio^, B«)e«t«d inftDU«urlpw will bt 
retura#d to tbe aalta<^ri onlj" wb{-a tb« rvqnlBlW amoDiit of rosLaffe aooau' 
plains tba maonaoript. WbAt«Ter ia Intended tor Ina^ttinti miut bi> auih^ntl- 
naled b* tba name aod nddraaa (if Uw writer: not n»c««iM41v (or Jvllllllc«Ut^u. 
but aa a ({uarantjr of good talth. Wa do not hold oonwlvaa rwapoiulhio tar 
anr view or optniona »xpraaa«d in the Donnianl'CiatloiM of oitr citrrwpijitdtvta. 

AtCeDtl«ci la e*Il«d to ttw "Wanta" ooliunti. It la luvuluable to thoM wbo 
asei tc ID aolli^ftliv iafonnatloD or BAckliiK no poaiuoiu. Tbe nama and 
addrwiaof appUtraata ahatild boglvnii Id full, ao that anaimn a-IU lodlraclio 
tbeiQ, Tlia " Bx«baiiK« " «o]uina i« llk««laa op»D. 

For AdrartUliiit RalM applj to Baniv P. Tatloh. 4l tAfaraiU Plaoc. N«w 
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AN INSTRUMENT FOR MAPPING HOT AND COLD 

SPOTS ON THE SKIN. 

PrellininArj Note. 

Va-RIOUs defects and incoEiveuioiiecs iu the apparatus em- 
ployed by B]ix, Goldschftider and Donaldson led lo tlie dpter- 
niinalioti to produce an inslrument lliat would pirsent a 
iTi>ettii point of auy dv^ired l«n)pemturti at any poiot uf the 
skin. Tbe temperature muitt be accunttely known and must 
not varj. A ree^istenu;; npparatus was al)K> to be provided, 
and tbe old svstoni of tctliDgtilt a spot was found and thcu 
tuttrkinsit witb ink was to be done away witb. 

In ihe pftflcnt infttruinent the hot or cold stimiitua is 
applied by water ruaoin^ through a small copper box tbat 
comes to a point at one end. The coniitBDt utream of water 
keeps the point at the temperature desirei,', and a thermometer 
projecliofc from tbe top of tbe box indicates this temjierature. 
To prevent sudden chaugi^ reaultin? from the application In 
the skin, tbe Rides of the box are rather thick, thus providing 

maaa of copper uf trrcai conductivity ; a chutiKe of tempera- 
ire at any oae point is at once compvunaied by couductiou 
without any mensurable etTect on that of the whole box. 

To apply this box to the skia, an arm has be«a constructed 
which can be placed in any position and which by means of 
rack and pinion gives a motion to th« box in the three planes 
of space. The arm is supported by a ball- joint so arranged 
tbat it can be clamped anywhere to a table or a chair in a 
;ilDauner that will bring tbe point of the lilttle box near the 
cin-surfnce to be examined. Fmer adjustments are made 
by tbe screws of ibo ruck aud piui^n. The point \e now ap- 
plied to tbe skin, and is moved forward by one of the screws 
for a glmrt distaiice. e.g., one centimeter, the penon noticing 
the temperature spots as the point paMeft over them. Then 
the point is moved sideways one millimeter, and drawn back 
lagaiu. In this way the whole surface can be gone over with 
'tB^if^ieat accuracy. 



On the part of the ami moving with the point is a amaU 
electro- magnet carrying a pencil which descends when the 
circnit is completed. On tbe part that docs not move with 
the point is a litttle Rat plate, on which a piece of millimeter 
poper is fastened. The circuit is closed by a key in the hand 
of the person experimented upon whenever ho feeU a hot 
■pot or a cold spot, as tbe case may be. Since the pencil 
executes tbe same motion as the point the result is an accurattt 
map of the spots directly nn the millimeter paper, 

E. W. &CRU>TVBK, Pb.D. (Leipzig). 
Cimrk Dtil«»nttr, Worcwliir, Hmk 



SOME USES OF BACTERIA.' 

Evert farmer, of course, appreciates the valueof keeping stock, 
.ind Tou all know that you cannot run a farm without your cowb, 
your bones, your nht^p, your hen«, and your piRM. Y<hi do not 
appreciate, howevtr, that it in ju^t kk necewMiry to kr*)) a slcich 
of bacterid on hand, on j'our farm, to carry on your farming opvni- fl 
ttons. The farmer ha« learned to-<lay that he most keep a good ^ 
breed of cows and a good breed of stock in general, but farmers 
generally do not appreciate that it is equally necessary to keep a 
good breed of bacteria. You c»nnoL make butter or cheese with- 
out cows ; you cannot make butter or ehefsc satisfactorily without 
bacteria. You oann^it eullivate your fii-lds without your horses to 
helpyou. but ail the cultivation tbat you migbt give your fields 
would Ite uselosH were it not that these little creatures of which 1 
shall >i|>eftk thia morning come in after you get through and com- 
plete the proce«it which you have t>ejjuii. 

>'oM-, pruhahly tiiAny of ymi have n^rer ]Mirti<nitarIy thought 
that your farm i<i Ktuckud with bacteria, hut they arv' there. They ^ 
are in your brooks, in yuur springs, in your welU, in your rireni; H 
Ibey are in your dairy, in yoor milk, io your but1«r, in your cheese, ^ 
in your burn. They are in tbe air, llioy are iu the soil, and your 
cnaniire heap U a parudiw for ihcm. 

Baeteria are in rather bad odor in the mind's of most pcopit, 
and we are all indined to look with tiorrur upon them. W« have 
a sort of shrinking when any one apeaks to us of the number of 
bocU'Hn in the milk which we drink. "Vie reasoa for this, how- 
ever, is simply an historical one. When bacteria were first dis- 
covered it was cnrly noticed that they had a cau«al relation to dw- 
eane, and scieotistA w^nt to work from the very flrst to Investigate 
diw^-wa in relation to bacteria. The result whs thai after a few 
yvnra a grmt dful of information had accumulated showing that 
bacteria canveil <)i»entie«. The so-called " epidemica " are usually 
tbe rv«ult of hacleri.t. and with iniixlit inlent a|M>n this side of Uw 
question sL-ieniistv did nut pay much Mll«ntiun to the good that 
bacteria might do in tbe world. It was iti<.<re inler^ting to study 
disease. Ppu pje are very much interested when yon l>egin to tell 
thoui why it h tbat they have small-pox, why it is tliat they have 
yellow-fever; the other Bide of the matter, bowerer, is not so 
interfsUn;. 

But the fact Is that the bacteria story baa only been halt told, 
and thus far it k the umaller half that has been tf^d. if there (a^ , 
such a thing lui the smaller half. It is true that bacteria ore occa- 
sionally injurious to u!t, but it is equally true that they are of 
direct benefit to us. Hitherto we have looked ui>od baMeria as 
belonging to the medical profession; we thiuk the doctors ought 
to know about them becau«<e they pnxluce dlNeaae, but ordinary 
|)eople do not need to bother llH-mselves with thene things. But I 
tbink, before I get through with my talk Ibis morning, you will 
Hve that bacteria ba^e a rery much closer relalicn to yoo as 
fanners than they do to tbe doclorv. It is the farmer to-day who 
ougbttouiidureiand bacteriol<^y. II is well enougli for the medi- 
enl man to uuderstaud the subject also, but bacteriology has 
already become a medical subject, while the agrienkurtat ha», 
generally neglected it. 

1 propose in my talk this morning to |>oint out to yoa a fe 
of the benefits which you as farmers derive from tbe agency ol 
these microscopic organisms. I shall divide the subject into foor^ 

> Ad addnos bj Dr. U. W. Couo. WMlerMi UalT«nlir. XlddlAlDwa, t 
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hcfida. First, miMfBattfoua : AC the rery cmtHet I am going to 
my a word or two in regard to y^tst*. Now, ;esst« are not 
bacteria, bntlbejare microscopic plants cloMly related lo bacteria, 
and tbetr acenc; in naitire a tctj similar to that of bacteria in 
•ome respects; »o 1 itball say a word or two in regard to them. 

Wbal JH the function nt veiuila? Teasb are plants wbicn bafo 
tbe power of K'^^i'^S ■■! nijpir aoiotioaa, and while growing 
ih«r« they bnnk the mugar to piec«« and producefrom it twocom- 
pounde; one of theui isnlmbol.and Itieotberone ia ihegaawbtcb 
we commonly call carbonic acid (CO,). We tnakv UM of yea«t8 
for various purposea olooR two directions. We may m^ tliem 
eithtY for iht- purpose of getting ibe alcoliol or for tbe purpo9« of 
getting tbe carbonic acid. For Instance, you want to bake ■ loo/ 
of bread; yoo take your dough, you plant yeaut in it ood si^t it in 
A warm place; now, tbeiB is always a little sugar In the dough, 
and llie yeast begins to grow, breaking the sugar to pif-oeu as I 
bare just stated, and (Hrodurlng from it alcohol and carbonic arid. 
Tbe carbonic add i« a gas, and na the yeast grown and the car- 
bonic acid makea iu appearance in the bread, little but>t>]es are 
seen in the dough until preiiently it becomoB nUod nitb lbe*e 
little bubbles uf carbonic acid gas which render it lighter. Of 
course, as tbe gas aecumulates ib^ dough swells, or, a» we «ay. it 
" rises." Then rou bake it, nnd whan you take it out of tbe oven 
and cut it opea 3'ou fitul timt the bread ia full of little hole*. 
TiKMe little bole* are ibf remains or tlio l)ul>li)es of cBrlM)nic acid 
gM which tbe yi?ast« produced, and the objtct of ({rowing tbe 
yeasC wa^ simply to make tboc>e boles in the bread. The tiread is 
light, and tbe object of Ihia introduction of the yeast is tbus ac- 
compUthi>d. You ootinol bake a loaf of bread, tbeo, without tbe 
agency of microscopic organi*im^. 

In the baking of bread we baTeaninetanceortbe use of carbonic 
acid alone. In the manufacture of wine the object uf the vinta*>r 
is to get Uie other product of yea.itA. nantely, the alcohol. lie 
grows yeaats in hiif grape juice, usually dejkending u[>on those 
from lli« air. Again tberw is carbonic acid and alcohol prnduce<l 
and the cartxmic acid iu this case paaees off into the .lir duriuj^ tbe 
fermeulattoii. while tlw alcohol remains behind; whcu tbe fer- 
mentatiou has continued loug enough a cunsiderublv amount of 
alcohol remains in the grape juice, oud thus produces the wine. 
Similarty in the manuCacLure of alcohol or of any of Uie other 
aleohollc liquors, such aa rum or whisky, the same process is made 
DM of ; that is, ibo little yenels are planted io some sort of sugar 
solution, It may bo molaflws. It may he barley; lfa«7 grow there; 
there ihey produce cartniDic acid and alcohol; the carbonic acid 
is allowed to go off into the air, and tbe alcohol remains behind. 
Then by tbe |iruLt««es of diitillation the alcohol is ae[)arated from 
llie fenneiitiug mam, Tlie <-Hrbouic acid iti all giveu off into tbe 
air iu Ihwe ca tw. 

In tbe manufacture of beer the attempt k made to get both 
products of the yeast growth. In tbe making of beer tbe yeast is 
cultivated in Ibe same way in the malt; alcohol and carbonic acid 
both are produced. After »ome (emientation the beer ii> put into 
bottles. A certain aiuount of feraicntalJon takes place after the 
bottling. The cnrbuuic acid tbu« (iraluced itt dissolved in ihc 
liquid and soon accumulatiKbo as to produce coDsidersblejTcs^i^urc. 
When tbe buttle is opuiied it is this guu which cauaes the Truth ut 
the lop of the Ix-er. It is the alcohol which prudurea the inCoxi* 
eating quality in the beer, but it ia the carbonic arid rhietly which 
gives the beer its sharp, pungent Liste. The alcohol aids, of 
course, to a certain extent, hut the carbonic acid is th« chief fac- 
tor in the taste of beer. It may be a little quesliou whether it 
is proper lo use yeasts in this way, to produce rum, whisky, 
alcohol and beer, with tbe untold miseries wbicb they involve; 
nevertheless, yen£t« are at the foundation of the siganUc indus- 
tries connected with dtstHJiug aiid brcuiug opetatlLUt. 

The farmer makes use uf ihum iu the manufacture uf cider. 
Teast from the atmosphere is planted in his apple juice; it at- 
tacks the sugar that it Buds there, breaks the sugar to pieces, and 
{irodacee carbonic acid and alcohol as before. The varbuntc acid 
accumnlatee daring the first day or two, and gives the shnrp, 
pungent taste that i» uutlcenble in sweet cider. Later on the 
alcohol accumulates In larger (juantillen, and that gives tbe taste 
tohard, soar cider. After tbe rider has ferineined for sevcraldays 



the carbonic acid is of secoud importance; the alcohol accuma* 
lates until you get the strong, ^orp, intoxicating hard cider. 
So much, then, for the uses to which we put yeasta. 

Now, leaving yeasts, torn for a moment to tlie consideration of 
a few misoellaneoua phenomena connected with bacteria. I may 
take as m starting point this very product tbnt I ment)oi>ed last, 
natnely, hard cider. Your yeasts produce alcohol in your cider. 
You let your cider stand in a tiarrel for several months, and little 
by little a change takes place Ju it; littl« by little tbe oxygen is 
taken out of the air and handed over to Ibe alcohol, and wtieo the 
alc4^u>l gets hold of the oxygen it is no longi-r alcohol : it becomes 
acetic acid, and your cider i<i changed into vinegar. Kow, it has 
been determined that it ia through the agency of bacteria that the 
alcohol succeeds in getting hold of the oxygen. Bacteria grow on 
the surface of hard cider, fonnlng a sort of scum, producing 
indeed, what wecall "mother of vinegar." Thesebocteriagrow- 
ing on the surface in some way take oxygen out of the air, poM it 
down into tbe fluid, give it 10 the alcohol, and when the alcohol 
gets hold of it, it becomes acetic acid, and you get vinegar where 
you originally had cider. Ttie manufacture of vinegar, I ben, is a 
process dependent upon the growth of bacteria. 

The manufacture of lactic acid ts a procMB somewhat ot th« 
same character. Lactic autd is not a commercial article of very 
great importance, but still there are some factories lu this 
country that manufacture it and put It upon the tnarkei to l« 
sold for oertaio purposes. In the making of lactic acid tbe manu- 
facturer makes constant use of tmoteria. By the cultivation of 
bacteria in milk tbe mtlk sugar i^ changed into lactic aoid, which 
the manufacturer separates from the milk and puts upon tb» 
market. So you see that tbe manufacturer of lactic acid is wholly 
dependent upon bacteria; he could never produce it withouttheir 
aid. 

Perhapa. under this head of " Miscellaneous," I may just refer 
lo a matter which io of coniiiiterable practical importance, and tbokt 
is the matter of emilagr. We ilo not know very much Hl>out tbe 
tlu'ory in regard to the managemeat of a silo nt the present time, 
hut we do know that the whole process of piocoring proper and 
sweet ensilage ia a process of prupvtly managing bacteria growth. 
If yun manatee tbe bacteria growth correctly your ensilage wlU 
remain liweet and will become a food wbicb Is very desirable for 
your cattle; bat if you do not manage the bacteria growth cor- 
rectly your ensilage will decay, it will become sour, undergo fvi^ 
mciilBtloiu, and you will nuffer from it. It is. then, to bacteria 
ihat tbe farmer owes hla i>ew prooeM of obtaining food through a 
dlo. 

I will pass oow to the coosideration of the second topic, and 
that IS, tiie relation of liacteria lo dairy matters. I Imve already 
once or twice before in your meetiogs brought up this question of 
the relation of ttncteriii to tl>e dairy. At th* meeting a year ago 
aome of you may remember that we considered tbe subject ot tbe 
fermentatioiks of milk, wbeu we saw that all of these fermeota* 
tions, most of which ore very undesirable, are connected with the 
growth of micro-orgauisuis. Now, so far as milk is conceroed. 
bacteria are pretty much of a nuisance. The milkman does not 
want Lheru: they produce the souring of his milk; they make bis 
milk bitter ur eliuiy; somoiiines they make it blue, aod they pro- 
duce all sorts of abnormal fermontatiuus which a mllkmau does 
not want. But I am not to considtT that side of the question this 
moniing, and t will pass tbe scbject of milk and turn for a 
moment to a con»idfration of tlie reUttOQ of bncieria to butter- 
making and ch««««-making. 

JSrery huller- maker is acquainted with tbe fact that in tbe normal 
process of making butter, the cream is collect«d from the milk 
and then is allowed to ripen. It is put in some sort of vessel and 
allowed to stand in a warm place for a day or so, and during that 
time immense change* are lakinc place in it. At the end of the 
time i\k crvain lim^bfcvme (lightly soured, it has acquired a rather 
peculiar, pleasant, iodcscribableodor, and It has reecbeJ the proper 
condition for cbuming. During that time, our mlcTDccopfl tella 
US that hacteria have been multiplying with absolutely inconceiv- 
able rapidity. They multiply so that they increase duriug a day, 
perhaps, Ave to six thousand -fold. Each baclmuui with wldcU 
you start when you begin to ripen your cream, qtoAvkx^ ■»^. V!«3»- 
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six thousAQd by Ih* end of twenty-four hours, and usually Hier will 
produce ft much Urg:t>r number than that. So thnt bacteria arc 
growing in lhi« ript>nin); cream with alwoluteljr incredible rapiiHty. 
IIow, you butt^^r-iDftkcre Icuon- llittt you gain some Advantage 
from rip*?ning lhi> cr(«m, or, Ht k^jwl, yoii HiinW yoii do, You 
(htnlc your butter cbuma a little easier and tliAt you get « little 
more butler from a given quantity ot (.'rv'um if you ri]>i5n it, nnd, 
above rII (and this, p^rhnp^, may be reji^aided aa the chief ralue 
of ri|K<ii[DK>, the butter acquires that peculiar, delicate, pleasant 
aroma which is etwvntial to a firei-clasa quality of butler, that 
peculiar urumn which ia uut acquirtMl if you do aot properly ripen 
your cream before churning it. 

Novr, theexpUination of the production of that aroma is simply 
this: These biirteria ate agcmtfi of decomposition. Barteria, on 
they grow in nny solution, tend to dernmpnae it or pull it topieoea. 
If thry |(;row fn an egg, they doconipofw^ thi> eg(; and cauw it to 
putrefy and docay, aod when llw-y begin to grow In your civam 
they begin the same [o-oceBa of dei^om posit ion. If you should let 
your cream rtj.*a for a weet or two, you would very readily ace 
tliat tlw proceiu of d)'ciiii)f>o!iilion liaJ taken place, and your cream 
would l>eo»>me very offHiinive. The moment you be^in to ripen 
your crexm, the bacteria Iwgin to dwcomirtw^ it. Now, aa the re- 
eult of JecompwitioD, « great nmny chemical prodiJCl« are pro- 
duced, and they have all sortii of smells and taetw. If you should 
let decompoaition go far enough, you would get the bad odor of 
decay, but you do not get that odor when decomposition begins. 
Tlifl ilrgt of the decomposition producui are rather pleasant in odor, 
and plmsant in taeto. and if you chum your cream at that stage 
of decomposition, your butter ia flavored with the eArly deootn- 
poeition products. This flavor is the aroma of good butter, this ia 
what fancy butter-makers sell in the market and gel a hl^h price 
for. They get a high price, then, for the dec-(i[ii|io*iilicni produrta 
of bacteria, for a proper InAting butter l)riiigM a hij^ber prici? (hun 
that which do«a not have thit aroma, anil the animu i< the gift ot 
bacteria. You may aak, What becomea of the bacteria 1* It really 
makes little difference what becomes of them. Some go into the 
buttenuilk, aomc go off In water used in woahltig, eowe go into 
the butter and tite eull kllla them. It is uo luatUjr where they go. 
After tile butter is churned tliuy are uu lunger of any imfiortonce 
to you or any one else; their career, so far as the dairy is con- 
cerned, 19 ended. 

If the baiter-mnker owes aomeihing to hacteria, Ifar checm- 
maker owca everything to them. The biitter-mnker cannot get 
the proper aroma withi>ut the agency of bacteria, but the cheese- 
maker cannot got anything. Of couru you all know that freah 
cheese ii rery inane and taalelesa. Nobody likes fresh cheeae. 
It ban a sort of curdy taale and is quite unpalatable. You know, 
however, that after cbeeae is made, it ia aet aaide for a numl>er of 
«-eek» to ripen. It may ripen aeveral week)), or, [Mu-hap^ months. 
utflimei in the cHtte of the bent cbeesev, it may lie ri pened tv year 

more. Now, during that ripeniug procvw. exactly the same 
Changes are taking place tbut I have mentiODed in cream. The 
bocteria are growing, ait> attacking ihe casein, and pulling it to 
pieces. They produce many clianges in it, and cause au oci^umu- 
lalion of all sorts of materials which have [wculitir laates, and little 
by Utile the checau ia ripened. After a while the cboeae begin* 
to have a pleaaant taate and then a atrotig taace, and if you leave 
it long enough, you get a very strong cheese. The longer you 
ripen a cheese, the stronger its taate becMSM. An old cheese ia 
always a strong cheese, a frogh cheese is always a mild cheeae, 
"The shorter the time you cultivate Iwcteria in it, of course the 
slighter will be the changes which they produce; the longer you 
cultivate the bacteria, the stronger beoomoi the cheese. 

Now, in the ripening ofvfavese. we fled the chi-L«e manufac- 
turer'o greatest difficulty. Erwy cht-eee umuufacturer knows that, 
uoder conditions ivhich ai.>cm to be exactly alike, he may get good 
chtew and he may gut bad cheese. His cheese may t)eooffie tainted. 
it may bocuuie spotted with little red apots or some other abnormal 
oraditiotts may appear which he cannot acoount for. It would be 
the (reatoet boon possible to the cheese-maker if we could, in 
some way, enable him to correct hia abnormal ripening procetwes, 
and be able always poaitiTely to insure the proper sort of ripen- 
ing. Now, this ia plainly a matter which ia connerted with the 



planting of the proper bind of bacteria in a cheese and planting 
them under proper conditions. IHSereot kinds of cheeaea are on 
our markets. We have the Edam cheese, we hare the pineapple 
cheese, we have the Neufchatel cheese, we hare the LirebtUKet 
cheese, and many other kind*. Of coarse, we all know that these 
different cheeses have very different flavors. Now, In the pro* 
duction of thMe different kinds of che<esea, thertt arw different 
method« used. For instance, in the manufacture of Bclam che«r«e. 
the cheese-maker puts a little sLimy milk into the milk that he is 
going to make into his cheese. That slimy milk contains a cer- 
tain species of bacteria, aad that peouUar species connected with 
that slimy milk produccw the peculiar flavor which we get in the 
Eilam chcoso. Sometimes cheese is allowed to ripen soft for a 
few days before it is pressed, and when thus ripened, different 
kinds of bacteria grow in it, and grow in it more rapidly and pro- 
duce diffe-rent odors. ExF<^rirDent« have jnst been begun along this 
direction which show that it is possible artificially tit ripen cheeM 
abnormally. You can take certain species of bacteria and grow 
them in cheese, and yoa get a very atrociously tasting cheeee, and 
you can take othent and gel a very good cheese. Now, in the 
use of yeasts, we have Iwirned to plant yea>>t in nur bread; we 
have leameil to plant yeasts in our mHlerlnl tlut w^ want to fer- 
ment, if we are going to make alcohol, or. if we are going to 
make beer. The brewer ha? learned that he must use an arttfl- 
ctally prepared yeast. He has learned that if he simply allows 
the malt to ferment naturally through the agency of atuiospbere 
yeaste, be doee not know what he will get. It will ferment, un- 
doubtedly, but It will be likely to ferment in an abnormal manner. 
He, therefore, plants a pure culture of the proper yeasts. But we 
have not yel learned to plant bacteria in the same way. The 
cheese-maker has not yet learned to cultivate bacteria as the 
brewer has learned ti^ cultivate his yea.4t!t. Some day, I think we 
may say in the not fur diiitnnt futurf, aft^r our Experiment Sta- 
tioiiti hnrc had time to work tiixm Iht't matter a little longer, the 
cheeM^-muker is going to be told of some way in which he can 
cultivate bacteria as the brewer does his reast. and then be wUl 
know what kinds of bacteria will produce a badly-rip«aed cheese, 
and what kinda will produce an exceedingly good cheeee. The 
time is coming, it has not come yet, but when it does come, we 
can aee thnt theru will be a tremeadous development of the cbeew 
indu»try in this conntry. 

We know there are four or Ave hundrwl species of bacteria in 
the world. They at) produce drlTerent aorta of decompoaitloiit 
tbey all produce different odors and different flavors, and wfaea 
our sctcntiflc etatiouH hare taught our cliev^e-makera to cultivate 
their bacteria and plant particular kinda of liacteria in the milk 
of which they are going to make cheetie, perhaps we are going to 
have four or five hundred different kinds of cheese. For aught 
we can see, it may be that the various specieaofbaotfrla will pro* 
duce difTereni flavored cheeaea, and perhaps fifty years from now, 
perhaps in lees time, n man may go to the store and order a pAriic- 
ulitr kind of chceae that was made by a peculiar kind of bacteria, 
and another one made by another kind. We cannot bell wfaat 
posiiible development there may be of the cheese induwtry in the 
future, and whereati now tbe cheete- maker must depend very 
larguly u]>ou accidoul for the particular kind of flavor he is going 
to gel in Ilia product, then be will be able to tell absolutely what 
he must use in order Co be able to produce the flavor that he wants. 
The result will be a great development of the cheeso indttstlTi it 
such lime ever comes. 

There will be another advantage In this development when it 
comes. We all know that once to & while cheese becomes poison. 
Everyone bat read in the nowapapcrv accounts of people who 
have been poisoned by eating cheeae. Under certain conditions, 
cheese is very distinctly poisonous, and has produced very many 
cases of sickness and many canoa of deitth. Now, our chemists 
have studied this poi<>onnus chfywe. Tbey have found that It is 
poisonous because of the production of a poculiar chemical sub- 
stance in it which they have called " tyrotoxicon," Tbey have 
found, further, that this tyroloxicon is a poisoo produced by a 
certain ^tcitnt of bacteria. Once in a while that poboaons kind ' 
cf bacteria gets into milk. The obeese manufaclurrr is entirely 
innocent; he cannot help it, because he has 00 meaiu of kunwiog 




■nytbiog aboat It. Bat occssioDaU; thvy g«l In and Us cb««K ts 
HpMiM ibun uuder the agtincy ot (beae Injurious bacUria. Tli« 
result id. ttiat ht8 cb««i>« bwume* potsonous, and wliiln be is per- 
feotlj louoceDt of anjr inteutioual wioog, the evil is done. How, 
when OUT cheese- makets have lesraed to apply to tbe manufactun; 
of cbeew tbe procenefi wliich onr brewera have )(<anied ia lli« 
manufnoCure of b«er, ttic«e troubles can be presented Tireot^ 
yearaago. a Ffvnclimdn, P(uit«ar, undertook lo makft on Inv^sti- 
gatton of tbe diseases of beor, and he found that they could be 
prertmted by the ose of a few Biuple remedies which preTented 
tbe gron-th of the wrong kinds of yeasts or tbe wrDn^ kind« of 
faactetta in it. Hia nitthoda were noon sppliMl to l)i^ wliu)« 
bniw«ry indtwtry in Pronce, nnd ai»o to th« uiauufuctura of wine, 
and tbe rcBult bas been that lh(we diiK>a«e« which used to be so 
comtiian and ao troubleMme La the vtntoers and the brewers have 
praoticaily disappeared. So, Ihea, wben we ia the future learn 
to apply Mmilar methods in the outuufaoture of ehe«9«, we may 
Itope for the dUapi<eaniDce of all disL-a^ea of clii'CMC, including tbe 
nd apecks in choe^w, tainlod cheoeea of all Borta, and abu the dio- 
«8M which oiakeB uheuoi! puisunous, as just mentioned. 

Tdu aee. then, that to the dairy interests bacteria are of dial inct 
value. They pre the aroma to yonr butter, and they give the 
whole flarorioyonir cheese, or at least, the chief flavor. Without 
tbem yonr hotter wouM not comoinnd «o ^ood a pric« id the 
market; without tliem your cheese would not command any 
price. 

1 may now pass to the third hnincli of my nuhject and apvak of 
the use of bacteria as scavenKors in tbe world. A tree ia tbe 
forent falls to tbe ground and it lien unmolested. It fe at 6rBt 
hard, aolid, and itupervioo* lo all ot the uormul ni^nciee. No in- 
sects can touch it; they canoot bite tbe hard wood to any extent. 
It lie* there month after muoth. Little by Hule it begins to 
•oftes. 

Flnsl the bark begins to get soft and Anally falls off. By-and -by 
tbe wood geU (juite soft, so that you can easily cut it. and perhaps 
run a pninicti »tieit into it. Then insects can get bold of it, and 

ly t>eirln to cat it ; they bore tunnels and b>^n to crawl through 
The tTPegrowa softer and softer, and Hnally, as you all know 
from ob«ervatioa in.tny limes, the trunk of thi* lre« lit-citmw 
softeoetl into a ma»s of brown |iowd^r which itmkH down into the 
soil and disappearH. Whiil bint liei^time of that trve ? A Mrd dies 
and falls on to the gruiiml. and unless some animal comes alonu; 
to eat tbf bird, you will notice that the tissues of the bird <rery 
aoon Ifegin to undergo obaiiKee: they begin to soften; gates risu 
from I betri ; the flesh of the bird undergoes the process which we 
call putrefaction, and that patrefactlon requite in the gradual 
deooin position of the tUsues. Little by littlt- part of the material 
panea off into the air tat gus, and tbe reat of it sinks down into 
the loO, and the iHril diHuppean;. What has produced all of th«»c 
tAangCB? Did it evt-r occur to you to ask what the condition of 
tlM surface of the earth woull be at tbe present time if it were 
not for these [iroces^es whtcb we call the processes of decay ? 
6upp(»e iherfl werp no ngenciea which cAu»ed the gradual soften- 
ing and deslniction of tree* and the dead bodias of animals. Long 
einoe the vogotnblo and anrmal lifA of this world would hav« 
diwippeored. and we should have had the surface of the eartli cov- 
rAMd wiih tbe accumulations of the growth of foreslA in pavl a^es 
would have tumbled upon each otber until there would be 
■sofa an accumulation of <le«d tre^a and dead leaves and dead 
vegetation of all kinds on the vurfucv of tbe MTtb, that planls 
would not be able tu gruw. The dead bodiee of all the animals 
that have lived in tbe past would have been [uleiJ up until the 
whole surface of tbe world would have been bo ooverol by tbo 
dead tHidiei of animals and plants that life would hare become 
impossible. These scaveogerx, thcfte tiaitcria, arc absolutely nee- 
eeeary to n^. It it< through tlio agency of certain bacterial organ- 
ismH that the tree is softmcd so that insects can get at it. It U 
through the agency of bacteria that the tts^iuesof the bird are de- 
composed and gases produced which paM off into tbe air. It is 
these bacteria which cause all the change* in the bodies of ani- 
mals and vegetables, deci>m[>09ting th«m until they gradually sink 
down into the soil anil diwippeur. So it is through their agency 
find thi« :iltine, tlmt the surface of thr earth is kept in a cottdition 



wbtcfa reodera U pCMlUt for llf<^ to oontiouv to exist. Of oonne 
you bavu all badexpertaooaof the value of baotsrfaM acftvengen 
in removing bad odors. We speak of Bcaveogers u of ralue to 
removing decaying material, but it is the bacteria wbicb in-'^uce 
the decay, and it is through their agency tbat all of these dead 
bodies are broken to piecea and brought into a condition iu which 
Ibey can be either incorporated into tbe aoll, or psaaed off into 
the air. 

Perhaps I may here also say a word in regard to the ngpocy of 
bacteria as acaveagers in tbe human body. We look upon bae- 
teria in our bodlee as causes of diseaaa rather than things which 
are of any valuo, and yet :t healthy person always baa bacteria in 
Iarg« quaotitim in his moulh, in his stomacli. and in bis int e sti n e s . 
The bacteria are always migrating in tbe body to places of abnor> 
mal growths, and tliere is coa«iderable reason fur thinking that to 
a certain extent these bacteria act as acavengers in the human 
body. Some of them unquestioaably act as producers of dtsesso, 
but, to a certain extent, it aeems that thera liacterin are of value 
in aiialsifDg iu the deoomposltioo of tissues that should be decom- 
pooed, and there ia reasuo for thinkiug that tlioy Msist in tbe 
digeittinn of food. There is no quetttion tbat b«etar la may aasM 
in the pnicem of digestion and it is doubtless a face tbat tbe bao- 
teria which we take into our alimentary canal are not wholly in- 
jurious. They may be prviiihly heneHcial to us either in the lino 
of scavengers in removini; raaierfal which ought not to remain in 
out bodies, or In auisting digestion. Tbi-i point, hovever, is not 
yet demooslrated, and I merely allude to It as a possibility. 

This may lead ua to the fourth topic of my lecture, which I may 
call the Agency of Bacteria in Planl Life. 

Did it over occur to you to ask why nature is perpetual ? You 
know animals and plants have oontinued to live on the surface of 
the earth for hundreds and hundreds of cuDturiva. Tlw vegetation 
tbat has been growing on tbeeurface of the earth bat beeit oon- 
stantty taking food out of the air and taking food out ot tbt soil, 
and animals have tieea cxtostautly feeding upon the plants. But 
tlio process 8ccm« to b« a nerer-endiug one. It would seem that 
the material for plant food and animal food would sometime be 
u^ed up; and yet nature is perpetual. Now, the reason tbat na- 
ture i* perpetual is, t»^»u»e animals and planla are enabled, by 
cerbiin proc eoopo Of nature, to uM tbe Minin material over and over 
and o%-erBguiii. They can use iiiaterinl fur food, and evt^nlually 
that »ame material gets in a condition in which they can me it for 
food once more. Let me take a single itiustration, one that you 
are probably all familiar with. Plante, as the result of their life, 
iwe up «arboalc acid of tbe air, and. In reiuni, send off into tbe 
air an equivalent amount of oxygen. Kow, animals in their life, 
take out of the air a considerable amount of oxygen and send off 
from their bodies an equivalent amount uf carbouio acid. Yoa 
see here one of the atljuslment^ of nature. Animal» use tbe excre- 
tions of plants, plants use the excrelHMiB of animals. The animals 
take oxygen and give off cartwnir. acid, and the plants take car- 
bonic acid and give off oxyg«n. Tbe prooeM goes on rontmually, 
and thus the condition of ibe almospbere, bo far as oxygen and 
carbonic acid are concerned, is kept in the same normal slate. 
Thus, no far as these gaaes are concerned, nature ia enabled to be 
perpetual by the constant use of the same material Over and over 
again. 

Now, this is not only Iro* in ngard to oxygen and carbonic 
acid, but it is true also that all the otber foods of animals and 
plants are capable of being used ovc>r and over again, riiinl^ live 
upon phospbated, aulpliates, and nitrates chiefly, as well as carbonic 
acid. AnimolH lire upon such thltif^ as tilbumiuoids and atoxcbes 
and sugars. Now, jtlonts cannot live on tbe food of onimalB, and 
animals cannot live on tbe food of plants. You and I cannot live 
upon <!Ulphstes and phosphates and pola<i.Ainm«AllsFind nittateennd 
carbonic acid. These are what we call inorganic compounds In 
nature. Animals cannot feed upon them, but plants can do so. 
Tlie piniils can lake Ihoete maieriabt nnd manufacture out of tbem 
tlieKtarchev and sugars and fats and albaminoids, and then we can 
take the starches and sugars and Tuts and albuminoids which have 
thus been manufacturetl for us and feed upon them. You set), 
therefore, that the planu serve as a medium of commnnicstioo 
between animals and nature. Tbe wgrld is made up cbiet]; of 
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inorgatiic cntapuaDtlti like ibese pboepliatcs uul sulpliatM and 
potnttfliuni onltR. Ptc. .and the plants serve as a mcanB o( corutDunJ- 
caiinn lieCvri^n ntiimnU and the tnorgsnic world, for tlie planbi 
take ihcfw Inorganic matprinls and tuak« theni into sniiu><)itnK 
which we can use es food. Plants, then, nrclhe means wlifch we 
have of mahioi; use of inorgsTiic nature ; or, in other words, thi* 
whole animal kingdom is panuilic upon plant*. But plants are 
in their turn urterlv unable lo livt^ upon animal foodft. A plant 
cunnnl r««d upon nlbiiinen, a piniil rnnnoteat srtarch, a plant can- 
nut pHt sugar, a plant runmit Hit fnt; pluntt arc unable to uM^thn 
iovda that animals use. and when the Uxlv uf a pluuC ilitw. ulthoutih 
it is in a eondittun C-t be used ns food by aDimals, it is n*)t in a 
coodllioa to be used BKaia as food for plants. The dead body of 
tbe bird Is Id a condition in wbtch plants cannot make lue of It 
at all. A plant cannot iie<> the albnmen of the bird'!* tbsue; a 
pluut cannot uva the fat^ in an aniuial: a plant cannot fei^d u|>on 
tlie ttuf^ni that are in the dead sugur-canra; a plant ciinnuL 
feed upon the slarches or the cellulose that is in the body of the 
dead tree. NeverthelM?, the planta do succeed in getting hold of 
thifi food, and it la through the aj^ency nf these bacteria that we 
nre spraking of this mornlne; thnt they do it. Just as w>on an the 
body of an animal or plant dies, the baeleria Rct into it. begin to 
grow in it, decomposing it. ami pulling it td piecM. They pull 
tbe starch to pieces, they pull Ihe sugar to pieces. nn<l albumens 
and fats share the same deelruction. Little by liille lliey take 
thoRe comptiunds wbich plants cannot fe«d upon, and, by shaking 
them to pie<V!t, bring them down to simple ctimbi nut ions which 
pluiitfi c^uk fowl upoti. 

Of special importance is oue parlicuitu kiud uf ori^nisu) known 
OB " the nilrifyin^f or)i;aniEta," which produces nitric aciil. Plants, 
as t have aaid, cannot feed upon Euch things as albumen. The 
putrefying bacteria ran decompose albumen and break It up into 
certain oimple compouads. hut onlinnnr putrefying ImcEeria arc 
not able to break thai albumen down fur enough for plants to get 
bold of it. riant)! have ^ot to lire upon such thing< as nitrates 
and salts of nitric aciil. Xow, there ia nn« sort r.f bacteria liriu^ 
in lh<- soil which f;ets hold of th« nlbumini>u^ conijioiinflN and 
foriiiH nitric acid, Thit is the nitrifying orKniii«n, nnd Ihe nitri- 
ticalion is the laxt Htnge in the decomposition pn:>ce«s l>y which an 
albuminoid is converted into a eonditiua in which pEnnts can get 
hold of it. One practical spplicalion of this you are all familiar 
with in the ripeninff of fertilizers. You knon- that green manuT« 
Esof absolutely or vf practically nouxeaaa fertilizer on your Belds. 
You know that it muai Kr»t stand tor u while and ripen, or " rot." 
as yuu vail it. Xuw. what ia taliiBg place in that fenillzcr while 
it ia ripening? Simply the series of c>:angefi that have been men- 
tioned. That fertiliser contains chemical compoundfl of a high 
dPi^ree of complexity, i-ompnund!; that the plants cannot feed upon ; 
they are too highly ivimplex for plants to une as food. Bacteria, 
UoweTer, get into that heap and begin to gn)*f ia it; and, ns the 
for(iliB«- tteeomfs ripened, these high chemical compounds arc 
pulled 10 pieces, I her become conrerteil into simpler decomposition 
products, nnilevenlu.illy. if the ripening is continued long ei)ouf:;b, 
tbe fertilizer is in a cooiJilion fit fur the fields. Now, when put 
upon tbe Heida, th« planta can get hold of tbe material. You will 
see now what I meant when I stated at the begliniinK <>f niy kec- 
tore that in spite of all the cultivating that ynu aiid your horsw 
might do in Ihe Held*, it would )>e u«eles» without the aftency of 
iheM- oriiani^rns. You might put on yuur feTtUijcer; but, if that 
fertilirA-r la not actwl upon by bacteria, it will be of no use, nod 
thus tbe bacteria ronie in lo complete the o{>erulion which iiou 
began. Ton do your duty and the bacteria do theln, and the 
coQsequeDcc is, the ferliltxen which you nre lining arc brought 
into a cottdition In which the plants can get hnld of them, and 
tbos tbe food of plants ia prtHluced. You see. then, that in this 
wny plants and animals are able to use ocer and over again the 
same material. The plant gets this material out of the soil and 
out of the air: the animal comes along then and feeds npon the 
plant; then the animal dies, and tbe plant diet, and Ihe bacteria 
get into tbe body of the animal or plant, pall it to piet^ea aod pro- 
duce from it decomponitinn ptoiiuclH, and they get into the soil in 
the form of nitrates and uilric nrid compiMindB; or they go off into 
ibe air in the form of ammonia and carbonic acid Tbe bodies of 



tbeae animals and plants are thns reduced to simple coaditions, 
and now the plants once OHire get bold of them, and use as food 
the same material that previous generations used. Thus over and 
over again the same material ts used, and thoa nature Ir< kept pei^ 
petunl, Thi» is the explanation of tho constant, perpetiul erowtb 
in nature. Thin Is the reason that nature does not exhaust Itaelf. 
This Is the reason that animals and plants have been enabled to 
grow upon tbe surface of tbe earth for the past hundreds and hun- 
dreds of centuries. 

But this ia not the end of the agency of Imcteria in plant life. 
Tliey are not only of valuw in rijwning your fertitizvm and in 
keeping up this constant growth of nature, but we have learned 
within the last two ur three years that at tbe very foundation the 
growth of plants U absolutely dependent upon these orKanisms, 
andsitoilarly in the future theoonlinuaooeof the vegetable world 
niu»t be also dependent upon (hem. I have stated that nature la 
perpetual because tbe same material can bu used over and over 
again. That is true in a sense, but not true completely, for yon 
will see with a little thought that little by little tbe soil is being: 
drained of its food, little by little the maleriala in tbe soil are 
being turned into the ocean, A tree grows, takes nut of the soil 
its food, and tlnnlly dies. If it falls on to tbe ground, ai I have 
described, the bacteria get at it and grow there until tbe tree 
eventually becomes wholly incorporated into the soil so that it cao 
be used once more as plant food. But it may be that the tree iuateAd 
of fsllin;{ in the forest falb into a rivet, drifts down tbei river, 
|]fgin<i to decay, and eventually goett into tbe ocean. After th« 
products of dccom position are pu^MHl into the oixau, tlterv is no 
getting them back to the soil. "The sea will not give up its 
dead," and the ocean does not give up tbe nitrogen and the other 
aalla that are gradually being carried to it by this process. Or, 
again, a plant grows ami produces wheat, produces frail, prodtioea 
nuts, and the Rraln, the fruit, and the nut-s ari.* takeu to the city to 
be u^ed as food for men. The food Is use^l by men. and most uf 
it oventiuilly gets into the sewage of the city, is carried down lo 
the river, and from tbe river it is carried into the ocean. So here 
again through the sewage of onr cities the foods which are sup* 
plied to our cities are being thrown int<o tbe oci:-an, and thus tbe 
soil i* l)einK dratnM of its f<Kid«. This process is not a rapid one. 
It is only Hlowly thitt tbe ftiods are being t^ken out of tbe «oil and 
carried to thu ocean. Meverlheless, it is the constant dropping 
that wears away tbe rock, and it is easy for us to see that if this 
process goes on age after aRe, oar soils ar« inevitably doomed to 
exhaustion. You know that many Qelds have become slorlle. that 
Qiany farms liave been woru out, that many gardens are beoumtiig 
infertile. You cannot cultivate your fields as you used to without 
furnifehiug them food. In Ihe Old World thia is quite notireahle. 
Although the constant draining of the s«iil by these agencies is a 
slr>w nne, it is a sure one, and if there is no way of gi-lting nllro- 
gen and other salts bock from the ocean to the soil, it would neem 
ibAt Ihe life of All veftct'ition u inevitably doomed to exhaustion, 
and with tbe life of vpf^ftation tbe life of animala must cease, tba 
whole liviiiit world must end. 

When the ncientibt (Inerved tbi«i fact, he imm«>diat«ly looked 
around lo see if there wait not a n-medy for it. Now, as far as 
some of the plant foods are concerned, there does not seem 10 be 
any occasion for fear. The phoi^phates, the sulphate*, and the 
potassium salts, which are plant foods, 6«em to exiflt on tbe i^or- 
fnce ot the earth in almost unlimited ((uantiUeM. Thtrre have been 
immenseamoDula of tlie^ salts found In certain jiurts of tbe worM, 
and they can be mined at very small expense; they can be taken 
all over Ihe world and put directly upon the soil, so that the «nl- 
ph&tea, phosphates, and potaasiuu salu are in pratrlically unlimited 
quantities. We have no fear so far as they nre concerned. For 
an indefinite number of ages to camv there is plenty of this sort 
of food on the surfnre of the earth for us lo supply lo tbe soil. 
But that is not true of the nilrogenoiis foods. Of course, vvrwj 
farmer knows lo^lay that nitrogenous food is one of tbe v«ry 
essential foods uf plants, and it is not true that there is an uo- 
limited quantity of nitrogenous sal t« anywhere in the world. Then 
are few sources of nitrogen other than t be »oil. Tbe chief ooe la 
the Kuano beds in the South Pacific. Those are sources of nitro- 
genwus comptiuud-i. ntid U|.<on these sources the agricultural in- 
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dustr7 of the world hiw l<ecD droving Tor years, and will mniintie 
to draw until they arc exhausted. But these noiirriea nrp far avaj. 
TIm! uitfogen that wo gre from thioi is very expcDMive. anH the 
store is wry limited in qunntity. We can see in the not very dis- 
tant fnlur<> (lie eoiiiplele exhaustion of all these nitio^D bods. 
This b»« led »cienti<)ts to look with a considerahle decree of dts- 
oiay upon the futtire of tJie reRelable world. What is going to 
bap|>en whrn all tUf nvailahlf itilmj^en i!) uwd up? If we ore 
going to cootiDue to take the nitr>>)j<.-n Troni tb** Mil. anil tJirriw it 
iulo tbe ocean, we ic-ill soon exhtmst tb« soil, and if Iberv i« no 
store of nitrofEen anywhere for our plants to dr&w upoo, wbttt ar« 
our plants going lo do in tbe future 7 

Now, tbero is ■ store o( nitroKen in tbe world which Is abso- 
lutely dnljinlted, and tliU is in the air that surroonds us, Tbe 
air that we brtialbe ia made up of four porta of nitrogen nud one 
p.irt of oxygen. There are quuniitJes of nUn>gen everywhere if 
tlie plants could only get hold of il. hut ll bas bren thousbt ihat 
plants cannot feed on tbe nilrugeu in the air at all. Ex|M-ritncnifl 
have been carried on for a great many years to Hud out wheLbtT 
plants could not in some way or oihfr get bold of tbe nitroi;en of 
the air. If we cmtld only prove that niir plants can get bold of the 
nitrogen in the air then tbe probleot U Mired. But tbe czperi* 
nients whicb bare twen carried on year after year bave seemed to 
demonelrate that plants cannot use tbe nitrogen of the air for 
food, lliat it i» not in a condition in w liicb they can get hold of it. 
About ten yeiirasgo. lioweTer, certain exfiennieulerii iuLhia country 
and io Europe found th»t in tuMiie of their fx|>eri(nents plants did 
In Boine way get hold of uitrugeu from BOmesoun-e whvii it waa 
not led Co them; that a plant could Lc grown in i^and al^ulutely 
free from nitro^n, and yet in some way that plant got hold of 
nitrogen; the only source for it w«h out of the air. That led to 
further experimonlntion until within ihe last four or Rve years 
the results have all bL>en pointing in one direction. They seem to 
show us that there is one family of plants, at least, wbich is capa- 
ble of getiinif hold of nitrogen out of the atr. This is Ihe plant 
family to which thi> pea, the henn, and the clover belong. It in, 
in general, the (lea family ~- the l^umittoiup family of planU. 
This family of pl3Dt)< in «omi:' wuy tl<M-4 succeed in getting nitro- 
gen from some source when we do not give it to theoi as food, 
and it iiiudt he that they get it from the air. And yet those ex- 
perimouls are entirely contradictory lo the earlier exf^erimenls, 
which M-i'mi"! lo show that plants could not get hold of nitrogen 
in the air. Tin- expUtDstlun was not found until a few y«ar« ago. 
Two or tliiee years ago some oxperiuicnts were perrormod in Oer- 
many which Jaave Snally led to tbe solution of the problem, at 
Icaot in part, and, curiously enough, we find lhat the whole aeciet 
of the matter \s oonnected with these organi'ma which 1 am dia- 
CDSSing this morning. It is to bacirria that we owe this power 
which is po«wfl=*d by plants of the pea family to get bold of 
nitroga-D. If you plant peas in soil containing a certain species of 
bacteria, or at least oertain species of inlcro-orgaDisms. the^ 
micro-organiims crawl into tbe rootw of tbe pea, and then U'gln 
to multiply inttide Ihe roots. The little roots begin to swell nnd 
tbttrt appear upon litem a lot of minute nodules, wbich bave re- 
oeEved (he name of '* ro>'>l tuliercle«." If I am not mi«taken, some 
of those little rout tubercles were mIiowh to the meeting ht^re last 
eTeoing. These ittol luberclm, a« I itiy, mukv their uppewrantT, 
and it is found that wherever these root tuben'les do mnkc iheir 
appearance the plant gets bold of nitrogen and grows well. 
Where the#« root tubercles Jo not make their appeuraocc the plants 
are uniihle to gel hold of nitrogen unless it Is fed to tlicm. Now. 
these root tubercles are produced by bacteria, and thcecroottnbor- 
cfes are the agencies by which, in some u yet unexplained way, 
the pea gi=ts nitiogen out of the air. 

Thus you see that in the Unal analysis of the life of a plant, in 
the aaslmilalion of nitrogen from tlie air, we are lirought to the 
conclusion that iff i< the agency of ih«>e minute micrnftcoptc organ- 
isms that is tbe source of tbe ss«imilnlion of nitrogen from the 
air by pbnls. Thus we owe the gnjivth of Ibese plants to bac- 
teria. Uovf the bacteria get tbe nitrogen oat of the atr has not 
yet been explained. 

Bvon before tlie scientbta made this discorery. the farmer bad 
.-made tbe disc<OT«ry practically on his farm. Yuu have known 



that yoo oould, in some, lo yoo iDejqilicablo, way. rejuronate an 
old worn-out soil by cultivating clover upon It, or by cultivotini; 
beans. That has brcn Ibe practice of farmers lor years. II has 
tx.-en found that in ■ome way Ihe cnltivation of clover, insteail of 
exhausting your Eoil as tbe cDltivalion of some plants doeji, really 
increases tbe fertility of the soil. You cultivate your clover for 
one seatuin, then tbe nest seawtn you jtlow the roots into your soil, 
and yon find the field will ]iro<1urt> a better crop than before. 
This result is bruugbl about through tbe a^ncy of Ibese organ- 
i»m«. Tbe clover belongs to the family of peas, and clover is one 
of tbe plants that this particular specie^ of bacteria thai t am 
epeakiog of can attack. Tbe bacteria in tlw soil get Into these 
roots, grow in them, produce thcj>u root, tubtirvles, and by means 
of these the clover gets nitrogen otit of tbe nir and stores it up In 
tia roots. The next »«4nn yno plow tbe roots into the soil, and 
ttven cwme the nitrifying bacteria which poll tbe mots to pieces 
and decompose them into Ibe condition of nitrnte*, and then the 
next senson the plant which you miw i:et« hold of the niirales 
which came from tbe roots of the olorer and which ba« been brought 
there through the agency of the&e bacteria. You see, then, that 
Ibe farmer owes ••verything to Ibe bacteria. 

I think you will find that I am justified in the statetuenl I made 
at the beginning, that the study of lacteriology to>day Is even more 
truly a department of agriculture Uuin of medicine. Tbe bacteria 
belling lo the farmer ir.on) truly, or at least as truly, as they be- 
long lo the physician. 

Now, I must draw my remarks to a close. Let me, in conclu- 
sion, say that we must not think ton hardly of bnrteria. It Is true 
they are the caii.aefi of evil, it is true ttuit they p^xluee disease, 
but it is aUa inie that they do good. It is true that they are our 
enemies, hut ll is nl#o true that they are our clowst allies. It is 
true that without them we could not have our small pox nor our 
yellow- fever, we could not have ourdiphlheria or our scarlet- fever, 
neither could we have the epidemic which is at present going over 
thi< country, nor. in fact, should we have any uf otir epidemic*, 
were it not for the t>acleria. Bui when we rememl»er Diat it la 
through tbe agency of Ibeee orgacismB lhat we bake tbe loaf of 
bread thai comes on to our table, thai it is through Ibetr agency 
that the immense brewing industries are able to exist, that tt it 
through their agency that tbe iudiaitrics connected with tlte mauu- 
fucturc of alcoholic liquor* are possible; that witbouL Ihem we 
could not get our vinegar or our hictic acid ; that without Ihem we 
could Dot make our ensilage; when we remember that Ibese bac- 
teria give Ihe liulter-maher the aroma of bis butter; when we re- 
memlier that It la the decomposition products of tbe bacteria that 
the cheese mannfaciurcr ^ells in the otnrket: when we remember 
their agency as Katengers, how it is that tliey keep the surface of 
tbe earth clean and fresh and pure and in a cunstont condition for 
the continued growth of plants: when we remonilier Iheir value to 
the soil in decomposing the <lead bodies of animals and plants, and 
tbuic enabling Ibe same malet isl to be used Ofer and over again 
for the support of life, and tience making |>oHai(ile a con«tiinl. per- 
I>etual condition of nature; and when we remeinlier, laotly, that It 
is only through thuiraK>'ncy th»t plants were originally enabled to 
get bold of nitrogen at all, sod that it i^ only through the agency 
of these bacteria that we way hope for a continujoce of a. supply of 
nitrogen to the soil, — when we remember all these things, I think 
wc will reci^gnlze that the power of the bacteria for good far out- 
weighs their power for evil. Wltboul them we should not have 
our epidemictt, hut wiihuat them we aUould not exist. WithoQt 
Ihem it might be that some individuals would live a tittle longer, 
if we could live at all. It is true ihat bacteria, by Ihe produc- 
tion of diseases once in a while, cause the premature death of an 
individual; once in a while they will sweep off a hundred or a 
thousand indivldunU. but it is equally true that if it were not for 
ttiem, plant life and animal life would be absolutely iutjiossibte on 
tbe face of tbe world. 
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Ths Grand flonorary Walker PrJie of the Boston Society of 
Natural Qiatory.a sum of one thousand dollars, has jusi been pre- 
sented to Professor J, D. Dana of New Haven. Previous recipients 
of the prize bave been Dr. Joseph Leidy, Mr. Alexander Agaostx, 
and ProfesscH' James Hall. 
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LETTERS TO THE EDITOR. 

■*■ Oorrt*pondtnt«artr*q%tit«t tobrattTtt/aapouitlt. Th« wrlttr'tnaPM 
la tm oil COM* r*tvtr«t a* proof of good faith. 

On r«guMl in rutcanoe. u»< htindred vopWt of the number containing ht» 
oomm^niealUrn teiU b« fumitked frte to any corrttpondttit. 

I%« tditor wiU IM 9iad lo ptiMM a»g vwrit* conmnant tritk tlu dtaraettr 
«f the Jtivmal. 

The Color Quettion , 

A RW weets ii«;o (Science, Murcti 25) Mr. MilCoa Bradley wrote 
to jrou on this subject, wbiub uufurtunately is still in an unsatiH- 
factorj statP. uotwithtitanding the rcsenrch^s nf llclniholtz n»d 
Haxn-«ll. Mr, Bradley w, cin doiiht, quite right in trefttin?. for 
the purpowa of hU fiyslpm, all the colors of the spectrum m of 
equal value, but it Is hy no meftos as oleor ta ho ftuppoMA that the 
three colon, red, green, and violet, are entitled to be considered 
|)rimxriefi in preference lo r*<l, yellon', and bine, if any colors are 
to be tliiiM treated. The fact that MitxwvU found tiie croRB-Nection 
of a coii«> of colur to he approximately triangular with red, grren, 
and violet at the three corneni, proven little an to the real relation 
between the varloiia iMlont. It Is very ua»y hy m«!&ii>t of a prism 
BO to condense a spectrum &» that only r«d, Krwn. and violet ehall 
be visible, and my iutptei»ion is that tome such explanation wi]| 
be found of Maxweirs &uppo^d elementary ercen at least. 1 rend 
will) suf picton Micb statecneais aa that most natural yellon-^ luid 
blut'ti whc'n analyzed by a priem ^liow a largu ijuuntity of gn-eii 



in Ibeb- cotupoeitloQ, and tlint yellow can be produced by tniogling 
^recu and violet. lu the former case the itreen is due probably to 
an overlapping of the yellow and the bine. notwithsUinding the 
belief, which is crroneouB, that the yclloir and blue of the prism 
will not pniducp green. Anyone on looking through a priam at 
different nbject^ can eneily devise a mo()« of causing two spectra 
to overlap, and thus convinoo himself that the blue and yellow do 
ftctiislly thereby give ri*o to green. He can, moreover, make the 
r«d and violet mye overlap, and thua form shades of purple. Bucb 
being ihc case, green, although sonietime!) in overla.pping spectra 
observed by looking tliniugh the pri»m it ap|>ean« to obUtvmt* th« 
blue, is no mor« entitled to be called a primary oolor than purple 
itself. For all practical purpo«t»9 all the colors ab<7uld be regarded 
ait priinnry, the question of tbeir actual relation beiuR left to be set- 
tled by further investigation. C. Stajola^d Wake. 
Mil Norltk aiAtk Htreot, CtilDnfO, III. 



Family Typea. 

Ca> I ask one or two qu««tEon> about Ur. Williams's note io I1j9 
ts«ue of April IS? Does the mother in placental mammala teod 
to awlmiUte in re«peot to blood to the father ? Does tbe result of | 
a study for twenty-five years of one family offer more than ili» 
aligbteet evidence on the point in que»tioa? Dov* Ihc motlier 
frequently acquire dlsnuied belonging to the faiher inilirectly 
throuKb the oliihl she is carrying ? Dim.>« each i;hild in a family 



CALENDAR OF SOOIETIES.1 

Women's Anthropological Society of 
America., Wasblni^on. 

April 80.— Miw Amii* T. Rmith, JUtpt^ri 
of the Committee on the Inv«itigtttion nf 
Directive Forces in Society ; Mrs. York, .Medi- 
cal Inspection of Schools; Miss Bickles.The 
Qho«t Dance. 

Biological Society, Washington. 
April 30. — The principal paper of the 
evening waa: The Disiribution of Land, 
Wat«r, and Ice on this Continent in Later 
Oeologicat Period", by Professor W. J. Mc- 
Qee; Communications: Erwiii F. Sroilh, 
The Itehition of Plants to the Soil; CharW 
Hallock, Where Salt-Water Finhw Hide: 
Results of Deep- Water Seining. 

Society of Natural History, Boston. 

May 4.— J. 8. Kingaley, Kotea on the An- 
atomy of Amphiuma. 



Business Department. 



Th» Providence and Slonington Sti*amMhip 
Company's new bUwI stoamor >'cw Samp 
!tbirn tnadft n record for phenom^nai q»«l 
on her trial trip at Wi]aiiii(?loti, Del., on 
April ^I, l!j»3. l^uftded with ttfJO tons dead 
weight, she made time ever the messored 
mile, two minntes fifty-nine sccondt^, an 
average of over twenty railes per hour. The 
New Hampshire is a siat^r ship to the Maine, 
recently bnilt at Wilmington, forthc Provi- 
d<in<-(> and Stoningbnn StenmKhip t'ompaiiy, 
whii.-h has also provcu a nrvat succem, both 
AS a fast saili'r nnd a moKt comfortable and 
luxurious boat for ponnengbrs. 
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CnAntAX, C. U. Ad SleimaDtary Cuunie In Tti«ov7 

of Equatloas. Ncv York. Jolu WUe; t, Sods. 

ut>. en p. SI -SO. 

OocacH, Irti»0 p. Nat«« uid BxamplM In M»- 

oluuiliM Nav 7ark, Ji>bD Wllojr & Snoa. rt'. 

lMp..pUtM. S3. 
OokHAji, B. The DlBQobQlL CMnbrldcti, Uuhuid 

Cump. Zool. (*, pap«>r. W p., pistos. 
OaacLV, A. W. irriotioa aod vrat«r fltor»«o in 

Ui« Arid Keicfuaa. tt«v(irt to tli» Bee. of War. 

Wsaliliigtuu. OoveramSBt. 4*. p*p«r. ISB p. 

aciwT, O. n Stlk Dfelo(, Prlotlai *ad FlnlnhiDK. 
With ouBtcnjus oolonMl pattwma. N*v Tork, 
Macmlllwi A Co. \¥. iMp. *!. 

Labpaosr.J. Blowplps Analysis. Trans, br Janes 
Taylor, fld ed. New Tork, Hacioiltaa « Co. 
I0-. ItOp, SI.IO. 

Moaais, B. Akra. nijalcal EduMtiou Id Um Pub- 
lic 8otu»la. New Totk. AnsriciMB Book f:a. S'. 

lasp. fi. 



Exchanges. 

[FrccoIctisrKcIosll.itarutlBfactatychiiisctcr, 
Adilmi N. I>. C. Hadgo, 174 Bro»iI«y, New Votk.l 



Per ul* or ei<huige, Du Auilanct. rn vol*., iISi lo 

iS«i. Including 6 voU. be nnd, ^ lu nanbcn. Whetler 

SuiTpy, (ol. I. Gcog. Report; alu> «ciL d. BoCanr; Pro- 
Uuctlonfrl (Old and ailvGrin Iba United Staus, tUo. '1, 
't, 'j. 'i; Sclfridge taihnui of Danen. Will »«ll ai *«iy 
low prTcM. J. I'.JtkinM. 144) C«rcorMi St., Wailuns- 
ton, D. C. 



For cxchaiwc — A fine iliirtnii-linrcd llvtc in tealbcr 
coTcnd CSM, Iw s phoipgrtph umera mjtablc (or mak- 
init lanum alidat- Flula coat (17, and ii ocarhr ncv. 
U. ('. COX. UaolcaM, Misn. 



T* osobatig« ; Sxpettmeoit Statloa bulletlos aad 
rvnort* (ui bulletlua and raporta uot Id luy nic. I 
will svDd Usl of wbst 1 bats lor axolisan. P. H. 
ROUTH. UkeCICr. Dlortda. 



Finuhod ipNlneiK uf all coli^ri if Vermaiii marble f<» 
Sn« fOMilt ftr copula. Will be air«n onlj far i-aluablc 
tpedmeiM bccuue of iho cc4i ol poUihinit. GEO. W. 
I%RRV. Slats G«o1ociu, RuiUnd, Vt. 



Fill richingr.— Three cnpln af "American Stale 
P«Mn Itearinff on Sundar LcoiiUiioa," 1691, %f.v>. new 
BD<T tiiiiitnt, itir ''Ttie Salkbaili," l>y Uufmoii Kifinbury, 
1S40: "Tn« Sabbath," b>- A. A. Phelpl, ■««*; " Hlatory 
iif ibv IiiiiiliilKin of itia lubbaili t)a)r, Il« U«e> and 
AbuKi." bv W. I.. F»hef, ))>4: " )Ii4UMrMu PhaM» of 
the Law,^* Gj \rr\ng Hrfiikiie-. he rither mr&rlea amounlinK 
lo ralae of bobk* ciJiansed, ao [he qucttJOD of goverii- 
DUBtallaKiiUiioniii leferetiLc [i>re%k>n, parvmalTiberty , 
tie. \i piefcftcd. 1 will acU "Anurican Stale Papers. 
Slid buy fiber book* on ibe «uhieci. Wrl.LIA>f AD- 
DISUN BLAKELY, ChlcaRO. HI. 



For Sslc or Exchanse for booki a o»nipl«ie pniaie 
chcnuoal taboealnrir outlil. tneliidei la/je Becker bil. 
anc* C»ooc tu I'lgmc). plaiinuin du>h«« and cradMM. 
a^alc niGtorm, tTa^Uofrinf apparalui. etc. For tfl^c in 
part crwhok. Alto om^I etc fit-e ol SiUimam'tJ^tirmaJs 
iMs-tBSj l^-Ti bound); bmiibionian Repoeta. iSj4-iUj: 
U. 5. Coa^i Survey. itM-iS^' Full pwticalAn to cn- 
quiten. F. GARDINER. JR., Ponfrei. Conn. 



Wants, 



A nr /j-Ptra rrtHmg a fatitim /er- wvtfek kt it faaJi' 
Siilfji kit drUHlifir nHaimmtM*!, rr any fur ten Httimf 
tnmf PHr /• >S// n f^iilita */_ tkii tkarjftrr, tf it tA*l 
t/at Itathtr c/nitKcr.fktmiii, Jraufktjmam. iir mA^I 
m»t, m»f ikant Ikt ' WmM ' imirrtfit HnJtr lAii Atad 
rsasop COST. 1/ kr laliifin Ikt fmttiiiir a/ tit imll- 
n iff riartitf 9/ kit tfflicalttm. A my f*rif» tttkimr 
in/armitlitin am iiHj iiiiatiJU faiiliam, lit ^Jttti tf 
Jty leirittfii wrtJ*, fr fk* tan in any vaty nn tkh 
■-•iJmmn /or a fnrj^u tntmtMnl nitk Ikt malar* ^ 
Ike^ftr, iittriiaiy i»vU*dlt 4*U. 



TBAKkI^TOR waated to read Oeraaa arobtt«c- 
Uiral workaalalsbl icci wrltlnfi itaf (■miliar 
with i4K!tinloal tonus desired. Address "ii,"Box 
I». N«w York Poat OlDeo. 



U'ANTED.-A position In ■ manufMrtaring Mtab- < 
Itahmaoi hj ■ manuiaciDrlDK Cbumlst of ta> 
TWtUfa abliltT AdtlrpKs U. W. B , oora of .-Mcnn. 
874 Br^MMlway, «. Y. 



WAXTBt>.— Books un Anatomy and Brpootlam. 
Will paj naab or (Ire dnillar buuka In «■• 
ohaoKe Alao waut oiedleal battarr a&d nboto oac- 
flt. DB ANDBIli^uN. ItK Stats alrcvl. Cbii-agoi. IB. 



WAISTKD— A cnJiBpo gradoatfi with afiino normal 
traiDlDB. to tcarb tbe soleacM. at SlHOOprr 
(par, In a Suulbeni viidlpK*. A Baptlii ur a )l»lhnd- 
■t prcrsrred Meal also bo a Brst elasa LMIa 
«L-hoW. A U Boaia. Bui S. H1Uik]epviI1«, Ga. 



APBOFE8M?B8HIP la CtaanUtrT U wantad by 
tno «bn baa bad Br* years' aspatlBDce m that 
capaelty. Would pr«Ior to (Its iBStrvctloo br 
iMjluras aod oxMrfmenls mlber (haa br tdii-book 
mstbods. Would Ilka a postiioa la a oollaR« or ual- 
wndir whora ilir-rp l<i ■ cii-irt iitudt>ul*a laliaratacr. 
&p«olal polar* ul (tcvuftb ctainfd st«: (UTkormcb 
coDtrol nf a olano ■ikIjcuiiI orilFr liarlog laotaraa 
and tvcit«iious, ^■S^ Aecumoy In •xpsilBsatlBa 
with rbflml[,ala n'ld ablll lu tlia oianipulsUoa at 
ebenitoal apparatus. Tba pMmlsalan of ssrariil dts- 
tli>Kul*b«l (idocators bas b««n ftvrn to tahr la 
(bvtn U r«quir«d. Would not oars to acMpt a po- 
BitloBpAylnK ■•<•• tbaa S1.M0 Addreaa B. K, aan 
of .■^eianof, 8^4 Bnudway, Kow Twk. 



ADOBBSS WA}ITGD.~Wlli*oBiei)ae pl««aas«Bd 
Ul« address of Uie- Berrotary u( tbo Anarlaaa 
Phltoloirleal Boelatr. Atsq tbat nf Hf rbott fLp«Boar> 
-ADUIBCIN,-' ftuom M. IH Nadiaoa SL. Cblcaffo, 111. 



K DURfiSSES o( Old Book Daalara wanttnl.-Wlsb- 
iV laKtoobtalaaDumberof old books oat of prlat, 
i rery muob dsairs tbs addr«asas or cataltwies M 

ruin ancnnd- hand boak dnalnta. tf.lbm la a dlrwv 

loryorllalot sncti di-alura I ahould )ibn to obtaia 

powMSidnii of DDC W. A tlLAk'Rl.V. rhico^w, IIL 



POPUUR MANUAL OF VISIBU SPEECH AND 
VOCAL PHYSIOLOCY. 

For uae tn Colic; n and Nor«al ScbooU. Pik« jO Man 
Scnl free by poii by 

N.B.«. BODOBS, ST4 BroadwaFf H.T. 



May 6, 1892.] 
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find the mother more lmpt¥gnBt«<l with tbo blood of tho poteni&l 
houK ? And if so, does this impregoatton seriously tt^nd to make 
Ifae children favor the family that i^irefl them the name? b the 
fact of imrental influence — the influences hefe allnded to bring 
thorn NUjuo'^trd by Mr. WillUtiis, eym|iathy or antipathy for pe<v 
pie fr«|iiently ifvn — thuroiighly tvUibliHhed? In a lore-match iii 
the fsoe of lh« fiiLhvr more oomtuonly reproduced? tf tb^n^ are 
revcnioiu to a primitive type, what i* the type — one lying on the 
nuitemHl or the paternal side? 

I>0 family portraits show a uniformity ? U they do, is not the 
quHlloO wttled ; How. then, can the fact that family portraits 
■how a uniformity — that beiof; the point in queslioa — be cited 
to prove the point in question, that family portniitu do, or do tiot, 
show a uniformity ? J. C. Dana. 

DvtiTM-, Col, A(>fU VT. 



AMONG THJL18HER8. 



TBOMAfl Whittakkr has juMlied " The Story of the Dta- 
covery of the New World." byrlck 8aunder» of tlw AbWT 
Library, tlluetrated by C. A. L 

— A. C. McClurg & Co. am a Tolumo entitled •■ Direct 
Legialatkm by the Pwpte.'" Ihao Cree. The author gtv« 
a brtef re»iew of direct goeer f«>m the earliest time*, and 
of the rise and development oflar reprewntation. He then 
oonslden the advantages of oing direct popular leg»»lalion 
with n>lir(!«entativo mstUutioiwbich direction, he believes, 
Ues emanciiMlfon from polittcatptioa. in this connectioa he 
ezsraiDM Iwo remarkable feafrf the Swim Government, vi»^. 
the Kf/emdmn and the Ptipmitiative. Th« author's rtsod- 
polnt is said to be conflprrattn 




r 

s 



EM 
A wonderful remedy, of the 
highest value in mental and 
^^ nervous exhaustion, 
^f Ovei^vorkcd men and women, 
the nervous, weak and debilltat- 
I ed, will find in the Acid Phos- 
phate a most agreeable, grate- 
^^ful and harmless stimulant, giv- 
^Kng renewed strength and vigor 
^Ho the entire system. 

\ Dr. Edwin F. Voie. Portland, Mo., My»: 

I "1 hare ii«ed it in my oi«n co^e when sufTer- 
iog from D«rvoiiH exhaustion, with gratifying 

II remits. I have prescribed it for many of 
I Uw voriuuH forms of nervoos debility, aad it 
^^kIws never failnd to do good." 

^B Descriptive pamphlet free. 

^^K Runirord Cham ial Worhh ProvldsKS, R. L 

^H Beware of Substitute* and Imltationa. 

J^^ CACiTION.— B« •lire rh« «var4 **Hors- 
ford'a" U au the label. All olliera «r« 
Vpurlona. Tfever Koldin balk. 




WORLp-jNGLISH. 

hanoboo'k of 
world-english. 

2.', (cut*. 

Ki ■ Prpoldout Androv D. 
Wblte, or CorofU tTulverBUy, 
■aye: "I bvllar* that tlu> IiIkIkmiI lnU>n>«ta ot ChilW- 
ttsa oivUlskUin imd q( batnuvitr would be Mrrod 
by ItakdDpclcin." 

"So ant down, oiir tnu|pn> !• tho bn»t for tho world 

to astu npofi-'~Jtrtioltl)tn Eaeli: 

"The ldes«[ He. B«ll lujt muob to rr«omitieBd it, 
and tba nrMAnUtltiD U charmlnglf cUar."— Ameri- 
can. PUla. 

"THe NwUt u a iui|tTiAEi> wbiob caaaot fall to 
maot witli acci^piaiic* " — IU)aIou IVatwIhr. 

"Wocid RnKlUbdoniTTaiiitinearahiloonatdaniUaB 
«f til lerlous aebalu*.' —Modem lahouao' IfotM. 

Stat, poalpatd, uu reocipt of pri««. 




D. C. HODGES. 874 Broadway. New Yortc. 



IVev Method of Protecting Property 
from Lightning. 

The Lightning Dispeller. 

Price, S20 to $30.— According to size. 

Tbe Patvnt Lightning; Dia[i«llvr i» a condnc- 
tor specially d«!>iKu«i todiwipat«tbe energy 
of a lifrlitniii^ disohargo, — eo prevent its 
doin^ hai-Qi. — placing somntbiag in its path 
upon which its capacity for causing damaff* 
niay be expended. 

No r»coriie<I cas« of ligbtDintf stroke ho* 
yet boon oited against tii» principl« of tfa« 
Dispeller. So far as known, the disaipation 
of a conductor hax invariably prot«ctod undor 
th« coDdittons i>aiployed. 

Conreipondeoce solicited. 

ACrKNTH WANTED. 

Ttie American LigMnlDg ProtectloD Compaa; 

United Bank Building, Sioux City, Iowa. 



ESTERBROOK'S 
STEEL PENS. 

Of SVPEHtOB AND STANDARD QUALITY 
Leading Nos.: 048. 14. t30, 13S. 239, 333 

for SaU bif nil SlalUnrrm. 

THE EKTERIROfll STIEL 9U CO., 

Work*; OntErtoi. rt J ilUnha nt., Kcw V»rk, 



THf LATEST IMPROVEMENT 
i-.M STEREOPTICONS ^j^p^tl^i 

MULTI-FOCAL 

VwT T A C M AA E ISJ T- 

PRODUCES PICTUtJES r^MlgToSOFEtT&T 

iNr DISTANCE WITHOur CHAS&IHG The OBJECTIVE 



THL CHEAPEST AND BKST * 



.67 PARK PLACE. NEW YORK 



r scl'.lritf. Rri'/lr.L' t'l'f- 



pHcMH.'Oi'., »I.|]Jn,Cta. ThUl*iirai«ui>i.' 
•fvnim'it rtiic p'ln i-rrj- chFaii. VKvjy Mlntrii! i ■ ■ 

Ifcu.lUflolliJ&^Suppli'Ttn-Jiia?. <iKI>. L.SXDUiiU A; '-<J.. 
MluraJntfUna. TK and Ta liroadway. Svrr York Cttr. 



PATENTS 

For INVENTOBS. iC-PNn BOOK rBKX. Addrau 
W.T.Flttrcrald.AUanwj'at Law.WMblagton, D.C. 



THIEERLY BULLETIN 

OF NEAPER AND PEBIODICAL 

LITERATURE. 
Catalo. and Classifies Each Week 

Tin: KCIPALCOXTKSTSOF 

TlirRIOOIt'AI* PRESS, 

TliailiaMot niai^Tlol bpr^tot'iir imn-i-pMtbto 
10 WW Mtideei :• f"" rfriaer-d «va..«M«. 
Sf)«oia1 nt-n la Inll-Nl >f '•'■:' hulloliu ■ 

INDEnECHNICALLITERftTURE 

Send fur i lampU ci'it and li-oni li"w 

The Bbin Supplies 

The Articles Cataiogued. 

AddpftHE WEEKLY BULLETIK. 



HEO-DAISISM m REO-LAIARCKISl. 

, LBSTEK r. WARD. 
Annual M— of tli« Piwlfleat of Ita Bioli»«ie*t 
Soelctr oMhioFtoB d«Ji»ef*d Jaa.«, IW. A 
hlnorld eriucal w«l«" ot modem «t«BUft9 
ihJOKbt »lTe JO ber*dUT. «"* o-rwlallr ^ ">• 
prnbltm <* triiMB.li»al<« o* »c<inl»d c1»at»ewr«. 
Tho (olIoT aw ibt> Mtfcfal be*d. inT.ilt*,! In Ui» 
dl>eaMO«(altii of Ui* ProbtMB. (.anuu^klM. 
DorwlBl.fti;«UlI»d Cbaracl*™, Theortes of «•• 
r»dli7 Vk of Mf. OftllOD. Teaoblnui of Pwrfeawc 
WfUmaoi Crtilque of W.lamaott. .('•»-»w»hi- 
iMi. Np.i-ofcWltUn». lb» Amwlc*a "aflboot." Ap- 
plkailoD tbo HuniM KMc. In •« '»'" ■»• '■**• 
•N cxprod tkey «w. ta ih« ""H" '<• "»* """ "" 
goR«r«l RMt o< A»ertw» tb«i»t.t, ft«I "PP^** 
(o lb* aima dortrtna ot tlw iKW-trai»«»lMlbmtT 
of ftcqulrcbanOMita. 



D. (HOMES, 874 Broaflnay, iA. 



A TtMPORARY BINDER 

for Sneir a no* teady, and wUl be mwled 
postpaid a receipt of 75 eents. 

. ^ Tha bindai Uiitobb. dutaW" »»<I 

'^^^'^'" clcfant. ha» «*lt Mdt^hle. and al- 
io*. iIm optniB* *f tb« p«««a per- 

UellT flat- *»7 """^^ «■■ ** 
-r replutd •iihowldi*- 

,.ibM». and ib« fV** 

iillUed (ur iab>«qu«at 

[wrmaocat binding. Tded i» lhi» 

binder. Seitmtt it alw»r» oon«iaenl 

(ot r«f««n<«- 




lllltft 



N. D. C. HODGES. Publisher. 
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TO THE READERS OF SCIENCE. 

PUBLISHERS ANNOL'NCEMRXT. 




mSSfJSSL'', "•"■^••plW LtoftM u tbe 
■^kfojpfrt* In AsMtrtB. ipr dMj ..pufio- 
SfSIf!r^"*Jil''*P."**^''Wbiii pen. Our 
S?**r^" ™" ■'•■'•* «>y upon cattliu « mak*- 

TiSiiy^i™"^" Eil^" Unco bo.ii.rt Huok 
inOUf »07 ubllgaUou lo buy, 

WM. S. KINSEY CO., 

Nflar 861I1 St. N«w York. 35fth Are. 



QUERY. 

Can any reader of Scce cite 
a case of lightning ske in 
■which the dissipation o. small 
conductor (one-sixtecn of an 
inch in diameter, say,) h failed 
to protect between two>rizon- 
tal planes passing thngh its 
Tipper and lower ends reective- 
ly? Plenty, of cases he been 
found which show that ten the 
conductor is dissipated c build- 
ing is not injured to tl: extent 
explained (for many of tse sec 
volumes of Philosophic; Trans- 
actions at the time whi light- 
ning was attracting the itention 
of the Royal Society),Dut not 
an exception is yet kown, al- 
though this query has ben pub- 
lished far and wide amcig elec- 
tricians. 

First iuMTted June 19. So response 
to date. 

N. D. C. HODGES. 

874 BEOADWAY. HEV YORK. 



orn PLAKS. 

tVimiK tba p«*t its months Iha u*c or S<ir»ff bf 
■clBUlUle iD«a Knd WLimeu ■■ a inadiuni for prompt 
publication and weekly diacusaioo, haa ioercs>«d 
very matarlally, no thst tbe t>*«M ara uow wfll 
nlttd nach voak olib orlglual mallar. Aa tb« Duni- 
bvrof thoaepromlainf contributloaaia iacraaaiiic 
M tlk« r«M of Uir«* cr four aaeti daj, It cauDol bo 
lODC b«Ior« SHt'f* ai lu pmasDi, sUe will be too 
•nwll lor tlM aotoaal of inaicar oRerad. We bB<i9 
un4*r coaalllvrMlon Umrafor* an enlaticmcat of 
the pap«r bj ou^lialf, but must tlm laam tbe taiu- 
p«r of Qur uonBtlUcunf lu ii ao advance In piic« to 
$9.0Di obtdi was tli« aubacrlpttou prUia fn>m tb« 
Biart for four ]r««ra, ap to /una 30. idH- Further, to 
carry out ib* proi»M9d •alaianiviii. we shall ored 
Sva tiitn4re4ad4itlMtal*ut>*cfibara. IfTouarenoi 
already a »uMcrtb»r, arv you wiiiiiis to aid In mak- 
IDC Svtenft BMr« wortuy of Arnvrtuaii ■cloatlflc work 
by b«o<>iDlDC oueT 

It COM wtlbout saylDji. ttiat tbe demaod for sclaD- 
line llt«ratuia la UmliM. irtieu ronpar»l «lib tba: 
(or liwraior* wblau U man to iii« punik laiiA, «> 
UUU tb» r»eBtpIa of moat Ot U* S«leutl>lo Joumala, 
iBtktecouBtry, donot pay qmlte for tbetr priuiloi 
and pat>«T, to »ar notbtof of ttM otbar lioma of ei- 
p^nsa. We aay Uilt meraly to empUuiMtiM fast, 
tbal Kcoeroul and proenpt support inuat be ac- 
cordad tbia j.ove If tt (• to auccecd. 




Tllica ofSomc Artielea PubUihid in Setene* alncc 
Jan. I, ttgi. 

AborlilBal Kortb Aii)»r1eaa Taa. 

AoUbIsb. 

AnMtl>OMt>> Kinc. UM tomb oL 

ABtbrapOlasy, Cumui NutM ou. 

AroMlleal Pob^^ulDf: Imm Donaattc Pabrlca. 

Anaiomri "Hio Toa'Aiiu* oft CO Advmacod Nodical 

Stud can. 
Aacrauonlcal .SotM. 
I((itai>lu-al lAtKratory, A. 
BrAlii. A iriw t. Ikiwrm-tortntOi of Oio AtImi. 
C«lt«, Tbe tjue&Uou or tb«, 
CoUmHoo of Otdoou t-~H*d Id Woralilp. 
Doal, BKbM' BducMlun of (Ha. 
Dlpbiborla. Tos- Albumin. 
Btymolocy of two Iroqtiolaa Compoaod Stvna. 
By(>>UaMU 

Famllf TTalla. P*ir»lai«ncy'of. 
FINwf, llie DIaTrlbutloD of. 
FOMlla, N</Hm uf New OlgaaUa 
Qraaaet, llotiiu|>l«T« lujorloua xo. 
" UaailEK. mvlue ." 
Homlptari us Houlb. Stmctur* of tbo. 
nypuoUsin amoBX iba Low#r>Dlnials. 
BypnoOUB. TmtiinaUc. 
likdlaDMCOpaHon of Kew Vork. 

lonnMltl* laKMIt PelaUa CouootdIdk tbo Oonna of. 
iBfaU'S HOTMBObtS. 

IaT«ant*«ll4 Haautaotorera, tOaAmarkcaii AmoiI- 

ailoaoL 
lom Aoadany of ScteBcoi. 
Jargon, Tli* CblBooK. 
Ktamatb Natloa. Unrnl«lh:& 
l.lsi.tDltiX.Tbe NowHoiBodof ffoWCIllv BuUdlosa 

from. 
LlaMlou'aCarre«.8linpt«ApparaiuaforaieProdao> 

lloii of. 
Malao l>lMil, ObeHrratloiu on tbourowUi and Cbomt- 

cal C-ompnalilOD of. 
Mlseral Dlacofanc*, fiotiM Baoaat, la tbo 8lat« of 

WaablDKMU. 

Hoaoutna, Tlie Support of. 

PMontOtdco BulldUMT. Tba. 

Poekoi Oopbar, Anemptod EiionBlnailoa of. 

Paycbolofloal LabMwtory in tUa I'Dlvonityot To> 

rtaito. 
Paycbolofloal Tralolnc. Tba Ncol ol. 
KalivMaklBf. 

Klien, Krolulton ol tb« Lvap, lb HotimkB. 
8«l«iitlao AlUaocv, TbcL 
Htar, TLo Naw, la Aurlfa. ^ 
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THE KEW CHEMICAL LABORATORY OF THE CASK 

SCHOOL OF APPLIED SC^IENCE. 

With iho rapidly incroaaiBg atlpndanr« in all inxtttuLiona 
of learniog. it U Imznnlnus to [>1hij l>iiil<)iag« (or etincatJQual 
parposoa with onlj suflftciont room for present Deeds or for 
prospective growth in tlie inimediaW future. Every pros- 
pflruus ioatitution has abundant evideow of thii) fact in the 
nvoeMity for eolar^iu^ buitdiog^ that a dozen years ago or 
leas were ragarded as ample in their ocoonimodattODs, or id 



extennion, especially in tbe earlier yearsof a school of science. 
Tlie buiidinif was therefore ftiren a plain, rectangular form, 
and it was found that extension of the main ball into a wing 
of any siie would not interfeM with a convenient arrange- 
ment of the rooms for present use. 

As shown in the plans two slorivH are iucluded beoide a 
high basement and an attic floor. Each story is IS' high, and 
the altio ia the equivalent of uoother slory. tlirougb the aid 
of 1aT;se dormer windows, leairing still an ample space 
above for ^neral storage. The basetneot is 13' high, and 
the floor i' 6" below grade. An elevator, capable of carryinjf 
a load of several hundred pounds, connects with all th« 
floors above the basement. 
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Laboratory Ca&e School Applied Science, Cleveland," Ohio. 

Buff Amherat Stone. S. R. Badstey, Architect CImaland. Ohio. 



\ihe orercrowded condition of those that do not admit of 
extension. This ia especially true of tbe chemical labora- 
tory, in -which within Qfteen years the demand for practical 
instruction has increased aeverul fold. In some respects 
provision for prospective enlargement is not consistent with 

< the best construction of a laboratory, yet with the necessity 
of providing for eleaieutary laboratory trainiog of large 
freahropn classes still rapidly iDCreasinir in numbers, it would 
be unwise not to include ample provision for future growth. 
hx devising plans for this laboratory, while I felt that it 
was not good economy tooonstniet a building several time« 
larger than present needs demanded, I was imprcsBcd with 
the importauceof jtroviding for the possibility of unlimited 



The outside walls of the building am of Amherst sand 
stone, with all inside surfaces of stock brick laid in red mor- 
tar, except within the hoods a special form of vitrified brick 
is laid. The basement floor is of Portland cement through- 
out, and the quantitative and general laboratories have 
floors of asphalt laid 1^" thick. All flues for hood ventila- 
tion are built into the cross- partition walls, the outidde wait 
carrying Uie inlet flues for i-oom veutilaliou to the basement, 
where they are connected by a 14" iron pipe, shown by the 
dotted lines near tbe outside wall, to tbe blower in tbe motor 
room. The position of the three horse-power motor, blower, 
counter-shaft, and a steam coil for heating tbe air when 
necessary are shown in this room. A lare« tubvkWt Vu\i» 
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supplin «t«aii) for laboratory ub«8, bMt<]« hMtiog' tbe build- 
ing. It is inclosed in brick, and air is brought into t1ie (-n- 
closed space through an oulaide flue and carried to tbe quan- 
titative laboratory above, which is sufficiently w»rroed by 
this meaoB even in tbe coldest n'ealher without tbe aid of 



doors or the adjacent rooms ar« glazed. Three gaa tAnks, 
each with a volume of SO cubic f«et, supply gases to the com- m 
bustion-room directly above and lo the l«ctuns-room. ^ 

The quantitative laboratory on the Brst floor has 48 deska 
covered with iKtrcelain tiles, like the other working' tables on 
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■st*ftm. The smaller boiler is for hifjh pressurp steam, and it 
IB coDoected into the pipe supplying steam to tbe laboratories. 
Iq tbe proparKtion room, on this floor, the janitor pre* 
parea solutions and other material in ^nersl use throughout 
tbe l^wratory. A large steam sink, a. with bolen oT sufficient 
size to admit a Ihree-litro flask, is extremely cooveniont Tor 



tins floor. A steam hood has separate cups for evaporatioD, 
and the space beneath is enclosed for drying closeta ; it has a 
metallic lining with a large steam coil and wire shelvea. In 
the general hood are two copper plates, each 18" by 20". 
above long burners for temperature* higher than 100^. Tbe 
smaller hood conUiins tbe air-baths. Hydric sulphide ia de>4 




FIRST BTOBV. 



making solutions. The tank, b, supplies hydric sulphide 
through lead pipes to the larger working- rooms. The apace 
under the entrance steps is enclosed in masonry and iron 
doors for the storage of inflammable material. Distillations 
are conducted on slate tables in a room with the wood-work 
covered with sheet-iron. For lighting tbe aentral hall the 



livered from the lead pipe directly beneath a flue-opening. 
All hoods are glazed throughout with sashea running between 
a stationary inner aud an outer sasb, to protect the cord and 
to extend the efficiency of the hood to the lower level of the 
running sash. To avoid obstructing the space with pillars. 
the ceiling of this laboratory ia supported on a heavy iron 
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p)&l»-prdt>r thickly covered with asphalt paiot. Theorf^autc 
1aborBtor7 has accommodations for twpsty studeotR. and as 
ia most of the wortciog tables on tbiA Boor and the basement 
then ia an Bbnnd&Dt supply of steam, water, and waste pipes 
for distillations and other uses. 

The general laboratory on the second story contains oinety- 
■ix desks capable of acconimodatiug one hundred and ainety- 



by a spiral stair wiih the office aod nilh the room above. 
which serves for storajp^e of lecture apparatus. The lar^ 
dormer windows render the rooms ou the third floor as 
serviceable foroertain oaesas they would beoa a lower floor. 
A large amount of available room is thus secured without 
extending the outside walls to form a third story. A tec- 
lioa of this fioor devoted to photography eontajos two rooma^ 




1>EOO»D m'ORT. 



twostudentA. and the l\(tht and ventilation* are all that 
could b* desired. At cither end of the outside aisle is a case 
of drawers beneath a tAble for material in sutHcient (tuanti- 
Ues for large classes, and several shelves contain large but- 
tles for solutions. The blast lamps in this laboratory and in 
the other prineipAl rooms are supplied with air by u small 
prcffiure blower driven by the motor in the basement. 

In the lecture-rooai 200 persons can be sr^ated comfortably. 



one with two dark closets for students and instructors, the 
other with a large skylight for general work. Extension of 
the roof without interruption atTords sufflcicnt height to the 
Oucs to ensure good draught. The tops of the fluen are 
eighty feet from the basement floor. Within the space en- 
cloeed in brick for the elevator, a .siand-pipe is carried to the 
attic floor, with an opening, on each story, to which is at- 
taclied a ho»c of siifflcieDt length to reach every room. 
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The lecture-lable is supplied with gas, water, steam, oxygen, 
hydrogen, blast, suction, and an excellent draught. In Trout 
of the hood are suspended two blackboards, one supporting 
the otIifT, and a curtain ftills from a Hpring-roller forlanteru 
iUustnitious. In the rear of the lecture room are the cabinet 
I for collections and a preparation room, which is connected 

A aet w lpoon ot tD« reatUAtloa at ibU i«i>ot«i<wt «m »ppc*r la mo 
Asevloaa Josnulof ADklyllokluid AoplledUtemUiry. 



Excavation for this building was begun June 1, 1891, and 
by the middle of February, 181)2. all the working-rooms were 
in use. In the preparatiou of the workiug-plaos, the archi- 
(wtural features, and in the subsuntial construction the 
trnsteea were fortunate in securing the skill, good judgment, 
and faithful service of the architects, Messrs Coburo and 
Barnum. Of the illuslratiuns in this paper, the excellent 
view of the building is due to the courtesy of the Cleveland 
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Stone Company, who furnislied the Amherst stone, and the 
reproductiong of the floor plans to the kindness of the archi- 
tects. ChAKLBS F. &UBKRY. 



THE STATUS OF EXPERTMENTAL AORICULTURE. 

The average farmer is eminently couservatiTe when abont 
his routine of work. He disliken innovations as to niuthods 
and distrusts ways and means not clearly " practical.'' This 
obtains naturally from hU life work. His maintenance de- 
pends upon the precarious lives of plants and animalt, 
which in turn, in so far as they as beings are concerned. 
thrive or perish according to the dat of life principles, of the 
working oooditions of which, be, in common with the rest of 
humanity, knows comparatively Utile. Experimenta are 
costly on the farm, time is cash in band, and new methods 
or added work, either apparent or real, must be backed by 
necessity or success, else the usual ni*>,lbod or condition will 
remain unchanged — "The good old way, good enough." 

Because of this general conser^'alism, held principally in 
position by the abstruse nature of the principles of life, 
priuciples and practice of agriculture advance to placv, 
gain permanence of character, recognition slowly, indeed, 
in comparison with development of oLber wcupattons, even 
with that of the adoption of farm conveniences, would al 
f^rst thought seem almost at a standstill, so that, ease of 
work, convenience, b&tter machiuery and appliances, yet 
seem to leave the yield of labor much on an old-time basis. 

This is the dark side of the prospect of agriculture; that. 
after all the years of man's efforla on the soil, virgin lands 
Htill prednminatR in yield, and rt^giuua ouco proepuroua are 
no longer up to the standard of the new. Belief that such 
should of necessity have occurred, or that the present new 
■ball eventuaUy become as the old, need not here b« dis- 
claimed, — conditions differing much from those of old mili- 
tate against such retrogression. The true agriculturist no 
longer rushes blindly along with or against working princi- 
ples of nature, — taking all or getting nothing according as 
her resources yield to methods used. — hut stands in many 
aspects mHRter of principlea which, under rational control, 
constautly tend toward lasting improvement, greater returns 
in every field of labor. 

A»de from that which accrues from rapid general en* 
lightenment, many factors unite in this country to place 
principles of agricultural pursuits upon a higher plane, 
amongst which may be named the rapid occupation of BTaila- 
ble wild lands — the removal of a strong incentive to those 
of most changeful mood as to locality. But by far the most 
hopeful aspect, the eondiliou most distinctive of agricultural 
development, is the recognition of the idea of experiment 
and the value of such clTort upon tbe farm. Mauy, indeed 
tt may be said almost all of the most enlightened, successful 
farmers spend a great (tart of their indtridnal time tn work 
of an expnrimental nature, such work as a few years since 
would haveb<>en H{H>keiiof ox " puttering boy-play." While, 
as previously noted, agriculture as an occupation has in gen- 
*ral, from the beginaiog, made less definite systematic ad- 
vance as to principles of action than that noted in other pro- 
fessions, this can scarce be said of its later years. Indeed, 
it is hardly to be questioned that in the Inst decade greater 
progress has been made in agriculture as a science, more 
deSnite principles of procedure gone into test than in all 
other occupations of the country. Never before has the 
/armor been so willing to accept, try new methods, acquiesce 



in scientiOc theories and demonstratioos ; questioos that 
never broke through the cloud of sadness mantling the face 
of the fate-beridden agriculturists of yore are bandied, dis- 
cussed, and worked upon in tbe light of experimenul effort, 
often with results most pleasing and not without pleasure 
even in case of economic failure; for, with men who compile 
results, negative ones are no longer ooosidered as not to be 
counted. Questions concerning effect of crop on soil, soil on 
crop, crop on that which follows are in test by every culti- 
vator of enterprise; stock-breeding is made to follow definite 
laws of development, desert lands made to yield, and dis- 
eases of plants and animals, that of old were pests sent by 
chance or the Evil One, not to be availed against, meet a 
man actively prepared to reust according to the dictates of 
reason and direction of those who have previously succeeded 
or may authoritatively advise. 

While tbe average farmer is thus markedly in bd experi- 
mental mood, willing to test as is best known, few have lime 
or bases of fact for initiation of experiments. Herein lies 
tbe legitimate work, duty of the experiment station, and 
with wise provisioD of the general government, every State 
and Territory in the country is possessed of such an iustitU' 
tiun. From the first establishment of these institutions, tbe 
impetus given to proper agricultural investigation has been 
mosit noteworthy. While more has geucrally boeu expected 
of tbem than has been forthcoming, yet in this couuectioD 
it is to he remembered that experimental facts are established 
only after u proper iap&u of time. Nevertheless, much of tbe 
work, as shown in the published reports and bulletins, is 
more fragmentary and less indicative of elllcieat experimeotal 
effort than an enthuMa.<it would wish. 

There are numerous reasons for the unctxperimental indi- 
cation of many station publications pertinent to anyone con- 
versant with such work. But, aside from all such apparent 
elements as may vex tl^e ultra-scieutiSc mind, none bears 
heavier upon the future usefulness of the experiment station 
than the varying ideas within the stations themselves as to 
the true mission of tbe experiment station. Is it primarily 
educational for tbe dissemination of facts not commonly 
known, or is it experimental — to delve after that which is 
unknown t Among the stations, types of both are to be 
found, but many are hybrid. Few publicalionH outlining 
atiempts at pure exporiuientation are open to harsh criticism, 
but many most lamentable conglomerates appear as tbe re-] 
suit of the other two ideas. Perhaps attempt at methods 
"practical" and writings "popular" is an ignis fatuut. 

OInaely assonialed with this indecision of purpose is tbe 
point of liow much should be undertaken. lo general, it 
may be said of the individual stations that too broad a ficlc 
is attempted, considered from tbe standpoint of the whole 
force, and with few exceptions with reference to individual 
work. Only such an expansive (more properly, perhaps, 
tilling) effort, or a disregard of tbe literature of the suhjecl, 
could result in a r/sum/ upon " Wheat Rust ( t/mJiftfa)," 
appending a recommeudatiou of same preventive applied lo 
smuts of small grains. lu this connection remarks upon the 
elTect of unfortunate recommoudatious upon experimental 
ardor of the farmer are unneresitary. 

With the possible exception of experiments directly rela- 
tive to the soil, results of scieuliQc worth reached at any one 
station will commonly be found generally applicable. In 
order lo attain something like syslematic effort, and to pre- 
vent useless, costly repetiUon, it may yet be found effectual, 
necessary, to league tbe experiment stations of the country. 
Each station could support one or two departments of inres- 
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tifalioD without materiaily curUiliuir vffort io «ither: it 
ODDol do all. 

Tfaoagb waoiog, mach evil to true experimeat is ceutroJ 
ftboul SD id«» bftfted upon the much *bu>ad words prastical 
■nd popular, i.e., the farmer should see from the resultc 
gfood crops. flD« stock, etc., that the station is practical — it 
muHt be popular, Such a condition is well, but maf be a 
delusion fo far as expvrimeot isconcerDed. It is notenouffh 
for an experiment station to show that it has been able to 
raise &n average of forty bushels of No. I hard wheat per 
acre, for a period of ten successive yeais. It is not enough to 

t compile facls merely for educational (popular) effect. The 
farmer whn in looking for properly iaitiated experimenlii, the 
man who is able to appreciate such and profit by them to the 

) enlightenment of his less able, leas active neighbors, while 
he may be interestad in such evidences of capability, rights 
fully expects more. The station maaagiemeut which, after 
a decade, has only succeeded tn well aooomplishing work 
similar to that indicated will nevertheless be in logical po»t- 
tion to answer the question : In how much have you aug- 

I mented the aggregate of working principles of atcriculture I 

H. L. BoLLsrY. 

OoT«ramoat Bxpsrltneut StAlloo, Facso, H D. 



NOTES AND NEWS. 

Ubs AVELIA. B. Edwa&DS, wb[> di>«>d n>cenl]y, hs^ in her will 
f«ndowed a Chair of EgTptology. Ht?r Uhrary, which is very 
[Tiiluable. fttie hnK txtqiieallied lo Somervillt* Hall, Oxford. 

— Professor Livereedge, ot Sydney, in a recent paper, states 
It Iron rast la usually considered to bo an hydrated a(«quloxlde 
iron ; but, on examintO); a very hirge namber of specimens of 

'ru.<«t from niany different places and formed under a great Tarioty 
of condiLionti, he found that In ntmosl ev^ry fnnUince the mitt con- 
tained moTK or leM mitgneticoxiitp, in fact, tn Mm<^ cww^ tbe nivt, 

- though prewnling the usual rust'browa color and appesramv, 

^^bras, when powdered, whoEly attracted by a maKoeU 

^^m — In addition to I he Grand Honorary Prize placed at the disposal 

^^Hf the Boston Society of NnturnI Ili.'^tory, hy the lateDr. William J. 

^^MCalker, " for such invefttigalion or discovery as may aeem to de> 

^|perve it, provided such inv^fltigation or discovery shall have t»wri 

' made known or publish^ in the Untt«4l Stattn at least on« year 

previous to the time at award," which ii&» heen unauimoitsly 

awarded to Professor James D. Dana, n^ftrrwl to iu Science of 

April £9, the Sodely ba« awarded, from thu annual Walker Prizes, 

a fint prize of one hundred dollars to Baron Gerard de Geer of 

Stockholm, for an eseay entitled "OnPleistoceDeChoDgosof Level 

I in Eostero Xorth Acnerica," and a second prise of fifty doUars. to 

Professor William M. Davis of Cambridge, for an essay on " The 

Subjjlacial Origin of Certain E»keni." 

— Mr. JaiMt-i* M, Macoun of the Canadian Geological Survey 
f, who accocnjjiiioied the British Commissioners to Behriog Sea 

St y^far as necrt'tary. has l*ft Ottawa en rowfe for Alaska, to ob- 
"«erv« the habits of the fur seal during the present season. It Is 
propuepd that he shall go over the same ground whlcb the Com- 
missioii traverred laat year, to examine s^wdally whether there la 
any variation in the numbers of the AeaU. Lai>t year the photog- 
rapher of the expedition succeeded in obtaining a large number 
-of excellent views of the rookeries, whii?h will fnmtAb a go<xl 
basis for comparison with a BimiEar set to tie taken this summer. 
Mr. Macoun expects to spend the early port of the aeaaon on the 
Aleutian Islands, proceeding to the I^byloff Islands only when 
seals gather there for tiie summer, 

— It is well known thsc serious loss is caused In the various 

Auatraliim colonies hy the ravages of the rust fungus In wheat. 

Intercolonial Conference, as we loam from tVaftrre, met to 

nsider the subject in 1890, and this body has since held tvro 



otlier meetings, the third having take-n place at Melbourne last 
month. Many exptirimenUi have been made, and it ha* been 
clearly shown that there are iiereral varieties of wbpnt wfaich, ex- 
cept under v»ry unususl circumBtancee, are never wriously at- 
tacked by rust- It bsB also been shown that in many district* 
early sown wheats of a rust-liable kind generally escape damag«| 
by rust, when the same wbeala town late sufftr serlooaly. In vie* 
of lht«e facts th<j Cunfcreucc hta directed attention mainly to an- 
couruging the growth of varietiw les« liable to be attacked by 
rusi, and also to eoiiy sowing. At the Starch meeting it was 
recommended that a practtcal syscem for the production and dis- 
tribution of rust-resisting wheou suitable to ditferent districta 
should he immediately estnhliiihed, and that this system shoald, 
subject to modifications needed hy each colony, b*- cooducted on 
the following lines: A central station for each colony for tba 
preliminary testing of new wheats introduced into the colany;j 
for (he production of new varieties by cross-fortillzalion and by 
selection ; and for the distributioo of suitable wheals thus obtained 
to repreaentative districls of the colony, to be there subjected to a 
suMcieut l«at, ai>d, if Decesaary, fixed in Lbeir characters by far- 
mem and otiwrft coiu[>eteiit for the work; and tliatsuch wheats as 
pavs f«tisfacloriIy this tet^t hIiuuIJ th«n l>e diatrihuted to the far- 
mvrs around in such a numner and by sncb agency as would be 
rai<«t suitable to the conditions of euch colony. A committee was 
apirainted to take steps for the proper naming of the different 
varieties of wheat. 

— At the meeting of the Eoyal Meleorological Society, the 20th 
of April, a paper was read on "Anemometer Cominriwins, " by 
lt[r. W. H. Dines. This wa« a report oa a vahiable series of ex- 
periments which have been carried out at the leqnest of the Coun- 
cil of the Society with the view of obtaining a direct comparison 
of the various anemometers in common use, so that some opinion 
might lie formed a* to which ty[ie of instrument is the mnst suit- 
ahlv for general purposes. The Xa-teorologtcal Council bare de- 
frayed the cost of the work. The ansmouieten which wen* com- 
pered W9re : 1, Kew-pattem Robinson; 9, f elf -ad justing beli- 
coid; 3, air-meter; 4, circular pressure-plate (one foot in diame- 
ter), and 5. a special modification of tube aoemoxneter. Ug«t of 
ihftx) inKtruuieuts ato of tbe author's own invention, as well M 1 
the apparatus for ubtainiug automatiu and simuliaoeont reoorda 
from all the instruments upun the same sheet of jiaper. It ap- 
pears that the factor of the Kew-pattem Bohinson is practically 
constant and must lie between S.O0 and %.iO. The helicold 
aiivmometer is quite independent of friction for all excepting light 
winds, and different sices read alike, but it is not so simple in ooo- 
atruction as the cup form. The air-met«r consists of a single screw- 
lilaije tomwi of thin aluminium, and made as nearly oa poaaible' 
into the exact »hai>e of a |)ortiori ot a helicoid. A similar instru- 
meot with a larger blade and with the dial protected from the 
wealliei would probably form a useful and correct anemometer. 
It would be light and offer a very trilling resistance to the wind. 
The oscillations of the pressure-plate mnst have been conwderably 
damped by the action of the floating weight, but a« it was they 
were sufficiently violent. It seems probable that the remarkably 
high values wmetlmes given by the Osier proHiue-plate may be 
due to the inertia of the moving parts. The tube anemometer ap- 
pears to possess numerous advantages. The head is simple in 
oonstmction, and so strong that it is practically indestructible by 
the most vfolenl hurrieane. The recording apparatus can be placed 
at any reasonable distance from the bead, and the connecting 
pipes may go round several sharp corners without harm. The 
power is conveyed from the head wilhoul loss by friction, and 
hence the instrument may be made seQ<iitive to very low veloci- 
ties without impairing its ability to resist the most severe gala. 

— In The Studio for May 7, Mr. Oaston L. Feurardent has 
an ariicld reviijwlng the one written by Mr. Bdward Robinson of 
the Museum of Fine Art» ul Boston. Mass., and published in the 
Ceutvry Magazine tut April : '■ Did the Greeks Paint their Scotp- 
tarefl>" Mr. Feurardeat, whUegi^ing Mr. Robinson fullcredit for 
the research and learning eo amply shown in hi;; article, finds him- 
self unable to accept his oooclu-tions so far as they relate to the 
painting of marble etatoes of the higher class. 
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8viMWPno)iB.— rDtt«d SutM m4 Cuadtt flWRrvar. 

Onmt BnulB»>l Kurop« (.Mkyeu-. 

OammanloBtlona wUI Im w«loonwd rrom •nf quarter. At>«tr»cti o( Mtontlllv 
p*pen kra MlUiltMl. uia oa« buadred copt^s ol th«lNv*4aBt«liUiiKaualimu 
be nkUod tbe sutboi oa nqtmn In kdnuiM. B«jeMad iwuMiMrtpU will btt 
returned Ui Ibe •uttiora cmlf wti*ii th« iwiiilaltfi amount of )>(Mta(<> aooom- 
pMilnm tb* mvitwort'pt. Wh»t«T«iria loteailttl fur mscnloii mujrt tx! autiMOtl- 
QkloO l>r tb«i nun« hdiI vMrnaw of ihn irrttor; nnt imoBaiarJlT fot ("'^"'''Uoa, 
tut M ft iruront; ot KOod tftltb. Wo du not bold oui«el*e> mpcinjlble for 
•Dj Tiair or oplnlonfl DXprtMs^d In tbs aomtn«iito*U<nia of oar cofTPspODdenU, 

Altootloo 1« e^ted to the '-W*nt*" ooliuns. tt is Iflvahuble to ihoM wlio 
OKB It In MlloltlDK Intonnatlon or ftiiMin D*w podlloB*. Thn nai&B and 
■iddmM <>t Bppllcuit* ihould be glrno la full, to tbat uicwvn will gg dlrvet to 
tbem. Tbe " Eiohuute " eolamo li UkcwiH op^n. 

For AdTvrtlaInc IUt«M acplr to flCKKT F, TArLoa, V L*t&F<>tt* Ploee, Msw 
Vork. 



THE POSSTBILITT OP A REALIZATION OP VOUR- 
FOLD SPACE.' 

Akt oiaK'nilude that is a ruactiou of a single variable may 
be represented geomotncally by a straight line. Funcllona 
of two variables ure repre&euted by curved tines or by plauo 
areas; ami functions oF three variablea b; either twmted 
curves, curved aurfaiies, or volumes. Tbo conceptions of 
U'DRtli, Hrea, and vulume when used in this way are evidently 
independent of any f>f the properties of nmtler except exlen- 
Bioo. The question now before us ijs this. Can we develop 
and use in a similar way a space-concept which can fully 
represent a function of four independent variables t 

Perhaps most of us can rcntember times in the course of 
our education when new conceptions of quantity entered 
into our conscious life, conceptions which correspond in a 
general way wiib Ibose of Icug^lh, area, bud volume, in that 
they enable uh Io find at once such relationsbipa as are most 
frequently requin-d for practical purpo^s by a ^noral, 
synthetic, inaimclive method. A medical Btudcnt, in.stead 
of meinorixiue ilie exact amuunt of each doso under all possi- 
ble condittoDx of the putienl. fixes in hin mind oa in a frame 
work the mrdirinal outline of each drug. The student of 
chemistrr does isomethine situilar with the elements; tbo 
architect has such a concept of structural beauty; the hunter, 
of the most likely place for game. The sense of pru|iriety, 
the sense of honor, and numberless other "inbred " or " in- 
stinctive"' concepts are examplrB of this mental tendency. 
There is therefore nothing inherently abourd or improbable 
in tbe supposition that any of us may attain to a coDception 
of fou^fold space, " MclMroa the designer and the draughls- 
man have of three-fold space.'" Buch a conception would 
bo of great value to all classes of scientists. Tbe biologist 

) DIcMt ot ft p«p«r roftd borora ttw CaiudlMi Clnb of Clftrk Untrenltj iff 
T. Proctor Hftll. Ph.D 

• •• A Xow B • Of TBougbt." t>j C- H. nintoo, 1E.A. 



could set in this four-fold framework a complete picture of 
genetic or race relationships; the theologian could us« it for 
the world of spiritii: the physicist for forces, etc. By thia 
mcAns ordinary men may become able to see and to develop 
easily new irutha. such as are now repealed only to men of 
genius and inspiration. fl 

It may be objected that our coQMptioa of ihree-fold space 
is derived directly from sensations in threefold space, and 
that the conception of four-fold apace cannot be derived in a 
«iinilar way. nor yet from Bensatious in tbree-fold space. ^ 
But It is evident that from any sense, from sight, for iD> fl 
stance, we gel at moat a two-dimentioaal sensation, and it i* 
only by the kind of changes that occur in the eenitation that 
we can infer that a given retinal picture represents extension 
in two or in three dimensions. In other words, granting, ^ 
for the sake of the argument, that in sight we perceive di- ■ 
rectly the existence of two dimensiooK. it is clear that the 
existence of a third dimension is solely a mailer of inference. 
It is the simplest hypothesis we can iret to explain our sen- 
sations. It is conceivable that the hyjKithesis of o fourth 
dimension, if it could be made as real to us, might be found 
of nearly equal value in the simplification of ordinary phe- 
nomena. This would be tbe case if ordinary phenomena 
involve motion in four independent directions, or if some of 
the relations of things in the universe, relations not io spooe. 
are capable of complete representation in Four-fold spaoe. 
But before we can decide whether or not space and objecU 
of four dimensions exist we must have our ideas of four- 
fold space developed sutflcienlly to know what sonsationt. 
what visible and taugibiv phenomena, would be obtained 
from objects ol fonrdimen»ionft. Upto this time discusaiooa 
on the ruality of four-fold spaoe have been (necessarily) 
cbaracterieed by (he alwence of erideocv for or against. 

To develop a clear conception of fourfold space only ona 
course seems to be open, namely, the synthetical study of 
four-fold geometric figures in the same ^vay that we now 
study geometric solids. Having given the number and form 
of the boundaries of a solid we can, by the process of risuali* 
zatiou, find more or less easily its appearance (plane projec- 
tion) in various positions, the possible plane sections, the 
distance between any two of its points, and so on. In tbe 
study of a tessarart (four-fold figure) we should deal simi- 
larly witb its solid boundaries. Quding the possible solid sec- 
tions, solid projections, and so forth, studying the teasaract 
by means of conceptions already familiar (length.^rea. vol- 
ume), but in new relations. It this way may bv developed 
gradually such a knowledge of the properties of tessaracts aa 
will enable us to "see" them clearly, and to comprehend 
quickly a new shape. Models of tbe solid projections and 
sections are iodispensible to rapid progress. Difficulties may, 
in general, be overeomo by considering the analogous ditfi- 
cullies an iuuigiiiary plane being, that is to say, a being 
who has no conception of volume, would have in trying to 
understand a geometric solid. 

Tbe First Lessoa. 
A point moving in one direction traces a straight line. A. 
line moving perpendicular to itself, in one plane, traces a 
square; and a square moving similarly traces a cube. How 
could a plane being learn tbe number aud relations of tbe 
faces of a cube T He could readily understand that os the 
square moves in a direction perpendicular to alt of its sidea 
each side traces a new square, and that the moving square 
in its tlrsl aud last positions forms the remaining pair of 
opposite faces. In this way he could count up the six faces, 
twelve edges, and eight corners of the cube, and might pro 
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o«ed to make models of the Taees a« follows (Fig. 1). The 
tide ttb of the oriKmal square abed tr«c«s the Bqaftre o^/c, 
which he places, as in l)ie Bf^ure, in the oalir position kaown 
to him subject to the conditioo that ab is one of it« side*. 
The three other squaive are similarly placed as in the flgure, 
aod DOW Sve of Lhe «ix squares are shown io potilions which 
arc correct with reference to their ^ncruttnff lines. But the 
coruer a ia in this figure rcprcseotcd as the generator of two 
lioea ae, which is eridently tocorrecL The outer aquarei 
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are therefore to be lurued through 90^' about their generating 
lioea until lhe two linft) ae become oneaad the four spaces 
between ee, jf, ifg, hh. dis:ippear. He cannot imagine how 
thii is to be done, hut be c&u suppose the central square to 
move away and di^ppear in the to him unknowu direc- 
tion, carrying with tt tlie outer squares which would then 
appear to sink into the centre and disappear as Ihey reached 
their eeoerBtiotr linen until at last the lines e/. /g, gh, Ke 
reach the position now occupied hy the sidea of the square 
tdtcd and become in the picture, what they are really, the 
aides of the sixth square efgh. Supposing, in the next place. 
that the Bquurv abed as it niuves away is still visible, but 
•mailer by persperlive, the plane being could construct a 
model which is to us a perspective view of a cube and which 
would represent to hiui fairly well lhe relations of the boun- 
daries of a cube (Fig. 2). 

Let us proceed tn the same way. A cube moving in a 

direction perdendicnlar to all of its face« traces outa reclangu- 

. lor tevsaract. Each face traces it new cube, each line a 

•quare. each point a line. Counting up we find the tr^saract 



inded by 6 cubes; has 24 squares, which do not enctowe 
' tb* (ctsaract. but appear here and there as lines do u{Kin a 
cube, interfaces, not surfaces; 33 lines or edges, and 16 
angular point& A little calculation now shows that eacb 
face is common to two cubes, each line to three faces, and 
each point to four lines. All tliis seems very abstract, but it 
becotnee real and evident when we make a model. Placiofi 
a cube on each face of the original cube, after the analogy 
of the plane being's squares, we have these six cubes in the 
only positions known to us which satisfy their gonetic con- 



diitona Isee Fig. 3). The eighth cube is represented by th« 
outer faces of the six cubes, and it is evident that the thres 
lines marked cC are really one, Ibe two faces bC are one 
face, and so on. We may now imagine tbn central cube t« 
move away in the fourth dimension and the others sink in- 
ward and disappear as they reach the present boundaries of 
the central cube, where they turn at a right-angle into ths 
new direction. Finally all the outer faces will meet as tha 
houndariefl of the eighth cube DF. Supposing the cubes 
elaatio, we may stretch their outer faces and diminish ths 
tootr until w« obtain the perspective view of a tessaract, as 
shown in Vtz. 4, where the relations of the various boai 
darics of the lesHaract are more easily studied. Incidentally* 
we have learned also that a solid wctioo of the tesitarac^ 
when taken parallel to a cube-boundary, is a cube. 

The Second Lesson, 

Turning again to our imaginary plane being fori 
tiooa, let us see how motion in the third dimension wouM 
appear to him. If a cylinder were passing perpendicularly 
through his plane he would see only a stationary circle, or 
if it were oblique, a moving ellipse. .■V cone would appear 
as a growiog or diminishing circle, a beaded rod as an oscil- 
lating circle, a corkscrew as an ellipse moring in a circular 
orbit, and so forth. The stem of a dicholomous tree would 
be to him a wooden circle which, as the branches approact^ 
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widens out. becomes constricted, and lioally divides into two 
circles, which repoat the process indefinitely. We may ii 
Bgine a plane pliiloiiopber who, after watching this pr 
for some time, constructs a theory of the evolution of circles. 
But his idea that all these circles have been developed froot 
one is hardly more than a caricature of the truth. 

Kvery person who has watched the self-division of in- 
fusoria under the uiicrosonpeuiUKt be struck with the analogy 
of these two processes. A little redeclion enables na lo see 
that race-unity may be more than a Hgun of speech or a 
creation of the fancy ; that the organic forms that existed for 
us yesterday and those that will exist for us to-morrow may 
be but parts of larger units of which the forms we see to-day 
are only solid sections. True, this is only a suggestion: but 
it )9 a sugsestiou that carries with it an unavoidable sense of 
freedom, of fetters loosed, of largeness, and of reality, to any- 
one who will for a time yield himself to its influence. It is 
a step toward the poet's view, 

" All ar« but parts of one stnpomlotui wbole, 
Whose body Nftlure is. and Qad tiie soal." 

If fourfold space exists, jl is evident that it must cootaiK 
an infinite variety of threefold spaces, of which we know 
only one. It must also be everywhere possible for a four- 
fold being to step out of our space at any point and re-enlec 
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it at any otlier point: for bis nlatioo to our Bpace is nearly 
Ibe same as our kUIioq to a plane. If f^bosts are four-fold 
IwingB, the erratic nature of their moTemeuts may become 
■lore comprehensible in the course of time. An ordinary 
knot could in four-fold space be readily untied by carryiug 
one loop out of our space and brioKing it back in a different 
place. In fact, a knot in our space would be KJmply a loop 
or coil in fourfold space. A flexible closed shell cotild be 
lurned inside out as easily as a thin hoop can with uh: and 
miiny other apparent impossibilities he<x)me mere child's 
play. Bat the realixation of four-fold space cannot be 
learned by (riviDe attention to such liltle curiosttieB as these. 
Only a systematic and continued study of the figures and 
motions of higher space can b« expected to ^vo resulla of 
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educational value. And when (or, ifi oar conception of 
fourfold space becomes clear, we shall be reudy to pecogniac 
the existences and motions of the fourth dimensioD if there 
be such, 



THE TU8KALOOSA FORMATION. 

pROFEseoK Lester F. Ward has recently s|)eot a couple of 
weeks in Alabama in making a study of the Tuscaloosa for- 
mation, both as to tta stratigraphy and its fu««i1 plant's. White 
in Alabama the professor made Tuscaloosa his headr^unrters, 
and from there made a number of short excursions in com- 
pany with Dr. Kugene .\. Smith to places of interest. At 
Cotlondale, some eight mtles east of Tuscaloosa, there is a 
fine locality for the oollectiou of foaatls, chiefly well-pre- 
served leaf impressions. Professor W, U. Fontaine, a numt>er 
of years ago, spent some time here and coUect^d a great 
number of these leavoa, which are now in the haudsof Pro- 
feiwor Ward for study and description. 

Between Cottondale and Woodstock there are many occur- 
reuces of the Tuscaloosa aauds and clays, which are now ouly 
outlying remnants, npon the rocka of the Coal Measures, of 
what was uuce probably a continuous mantle. Although 
there are many places where excellent claya for economic 
purposes are to he seen, none of them thus far examined 
have been found to contain the leaf impresHions. From 
Iheir position, these beds, occurring between Cottondale and 
Woodstock, appear to be the oldest of the Tuscaloosa series, 
and the leaf-hearing beds thus appear to be tolerably well up 
in the formation, although wherever seen, at Cottondale. 
TuBcalooaa, Snow's, Shirley's Mill, Qlon Allen, etc., the 
leaf-beariug clays rest directly and uncouformably upon the 



Coal Meaa ures, usually withtu thirty or forty feet of the lia 
of contact of the two formations. 

The other localities mentioned above, except Olen Allen, 
being away from the railroad lines, had to be reached by 
private conveyance. 

Snow's, about seven or eight miles west of Tuscalooaa, wa» 
first examined by Dr. Smith seme years ago, and Professor 
Fontaine made a large collection here also. In the gullies 
near Snow's there Is floe opportunity for seeing the strata of 
the Tuscaloosa formation, in vertical section. One of these is 
more than one hundred feet deep. Shirley's Mill, eleren mile* 
south-east of Fayette Court House, was first made known as m 
a plant bearing locality by Dr. George Little, who visited it fl 
last year while making au examination of the Tuscaloosa 
clays, for the Geological Survey of the State. Dr. Little ^ 
brought hack a few fine leaf imprAssions from here, hut Pro- H 
fessor Ward was the Hrst to make a systematic collection of 
the foissil plants. Glen Allen, <m the Kansas City, Mom- 
phis, and Birmiugliam Hailroad, was firDt examined and a 
small cullecLtun made by Dr. Smith several years ago, but 
here again Profeasor Ward was the first to collect on a large 
scale. The leaves nre in a dark colored '■lay that at certain 
stac«« of wetness is tough and intractable, but when prop* 
erly dry yields beautiful specimens at every stroke of the 
hammer. The same is true of the clays near Shirley's Mill, 
and at both these places one can in a few hours load a wagon 
with fine cabinet specimens. 

The Tuscaloosa formation is now generally considered a 
member of the lower Cretaceous, in part at least equivalent 
to the Potomac of McQee. While tbe fossils have not yet 
been sufficiently studied to decide their exact equivalence, 
many of th« leaves appear to be identical with those occur- 
ring in tlie- Amboy clays of New Jersey. 

While in Tuscaloosa Professor Ward had an opportunity 
also of collectinK xome rnre living plants. Upon the banks 
of the Warrior River, a few miles above the town, under 
the guidance of Drs. Bondurand and Hall, he was able to 
obtain Neviusta Aiabamensis, ScdiimAVirii, Croomia pauci' 
flora, all comparatively rare, the fir«t named having been 
found only iu this locality. In Dr. Smith's yard is growing 
(he Croton AtabamenBts, recently discovered on the banks 
of the Cahaba River, and of interest as being the only 
shrubby Crolon iu our North American flora. This one 
grows to the height of eight or ten feet and makes almost 
impenetrable thickets. When slightly bruised the leaves 
and stems ulve out a fragrance somewhat like that of the 
fiowcrs of the crab-apple. 

Au excursion was also made by Dr. Smith and Proretsor 
Ward'to a little village. Havana, some twenty-five milea 
south of Tuscaloosa, long known to the former as an intei^ 
esLing locality, where, in a rocky glen under overhanging 
clilfs. grow two rare ferns, Aaplenium fbenotdw and 
Trichomane-a radicans. The former has been noted from 
only three other localities, all in dilTereut States of the 
Union. Near Havana there are some great gullies, locally 
known as " The Caves," in which the micaoeoussands of the 
uppermost of the Tuscaloosa formatiou are laid bare. These 
sands are remarkable for their brilliant colors, red. pink. 
purple, aud yellow. Iu this respect they called to miud tbe 
similar bright hues of Gay Head in Massachusetts. 

£. A. & 



Mr. W. J. UtrsSKT of the Ann Arbor Obwrvalorv hoa re- 
ceived an appointment as astronomer at tbe Leiand Stanford, Jr., 
Universlt;. 



Mav 1 3, I Bga. 



SCIENCE. 



"75 



ASTEONOMrCAL N0TE3. 

{Bittrd hr a*or^ A.^KitL] 

Comit a, 1893. 

The following- ephemeriii of comet a, 1843, is from a hyper 
boUc orbit computed by Father Q. W. Seu-le of tb« Catholic 
UniT«nitQr, and is based upon obaerv&HoDs made on Maroh 
10, March 29, and April 22, and represents rery closely an 
obaervation made by Father Searle on the morning of May 
6. The epoch is for Orecawich midnight: — 

R.A. D«c. log a. Br. 

h. m. iL • ' 

Hay 12 S3 5 17 + 88 6.8 0.1370 0.61 

13 8 38 39.9 

14 10 42 29 13.7 0.1329 0.58 
18 13 23 29 46.9 

16 16 1 BQ 19.4 0.1397 0.95 

17 16 38 30 51.3 

18 21 14 31 22.5 0,1444 0.52 

19 23 48 31 ftS.l 
M 26 90 32 28.2 0.1499 0.49 
n 38 50 32 92.7 
SB 31 19 33 21.6 0.1593 0.48 
SS 33 47 33 498 
M as 13 34 17.4 0.1606 0.44 
86 S8 37 34 44.6 
M 40 59 35 11.3 0.1657 0.42 
S7 4-1 IS) 39 37.4 
J8 45 38 36 3.0 0. 1707 0.40 
8» 47 69 36 28.1 
90 28 50 11 +36 52.7 1796 0.38 

Winnecke'e Perodic Comet. 
Gphemeris continued from No. 4^2 of Science: — 
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Brig^ht Streaks on the Mooa. 

Professor Holdeu iu Nu. 22 of ihe PublicatloDS of the As- 
lomicat Society of the Pacific calls attention to an iul«r- 

Ung question in regard to the system of bright Alrcaks on 
the moon, which radiate from the craters Tycho, Coperoiciw, 
Kepler, and others. The.se streakB, a.'* he says, are well 
known objects, and are depicted upon the maps of the moon 
made by Lohrmann, Beer, and Maedter and Schmidt. Pro- 
fcBBor Holden offers to place at the disposal of any one who 
haa the time to doTotc to the research, glass- positiTCs of the 
mocD taken with the great telescope. What is desired is to 
compare the photograph.<i with the beat maps to see if these 
bright streaks shift as the moon's age varies, or if they are 



fixed. Professor Uoldon's kind offer should be accepted by 
aome one who has the time to give the subject careful coo- 
sideraliou, as tt ia not al all diffloult and only needs a good 
aupply of patience. 

AstroDomy and Aatro-Pbysica for May. 

Aatronomjf and AatrQ-Phynca tor May contains some 
very interealing papers. Professor W. H. Pickering describes 
the mauulain station of the Harvard College uhservatnry at 
Aretjuipa, Peru, at an attitude of 8,065 feet above the sea. 
Professor Pickering slates that a pover of 1.140 on C.e 13- 
iuch telescope has been used upon Venus iu the daytime, 
that power showing the planet to a decidedly better advan- 
tage than 812. The phases of Jupiter's satellites are readily 
observed as they enter the shadow of the planet, a phenome- 
non very seldom seen in low altitudes. Professor Pickering 
sums up the advantages derived from his station in these 
words, " What we see here depends not, aa elsewhere, upon 
the condition of the air, but only upon the size and quality 
of the telescope cmployod." 

Ur. J. A. BrAsbear gives a sketch of the life of a. B. Clark, 
the great optician. Mr. T. J. J. See links together the his- 
tory of the color of Sirius. Professor Barnard gives the re- 
sult of his successful attempt to photograph Swift's comet. 
Mr. Monck writes on the Spectra and Proper Motion of Stars, 
and Professor Vogel, on the Motion of Nova Aurigse in line 
of sight. Mr. Cortie baa Some Kncent Studies on the Solar 
Spectrum. Solar Photography at (he Kenwood Astro-Physi- 
cal Observatory is treated hy Professor BUle, and Professor 
Pickering writes on The Nova in Aurig*je. Other interesting 
papers follow, besides news and notes of interest to astrono- 
mers. Professor Payne and Professor Hale have made a 
most interesting number iu the one that is now before us, 
and we hope thnt their endeavors will not be abridged in the 
future. 



IS IT DANGEROUS TO S^PRAT FRCIT-TBEE3 WITH 
SOLUTIONS OF POISONOUS SUBSTANCES IN 
ORDER TO PREVENT DEPREDATIONS PROM 
DESTRUCTIVE INSECTS ? 

Trb following ret>ort of experiments made to determine the 
amount of copper and arsenic adhering to fruit that had 
been sprayed with Bordeaux mixture and other compounds 
is takeu from Bulletin 17 of the Hatch Experiment Station 
of the Massac huFCllB Agricultural College at ATuhentt. 

Grspea, 

During the early autumn the Board of Health of Nei 
Tnrk City condemned several carloads of grapes as daof 
ous to the public health and ordered them destroyed, becat 
they were slightly disQgured with the Bordeaux mixture 
which had been used by the growers to prevent mildew and 
rot. This rinsed a "xcore" among the dealers and con- 
sumers and a serious fall in prices, which aSected the market 
more or less for the rest of the season. To determine posi- 
tively the amount of copper adhering lo thti grapes grown In 
the college vineyard, two lots of fruit, of ten pounds each, 
were selected, one from vines sprayed with the Bordeav 
mixture throughout the season, and which were very badly' 
disfigured, and the other from vinos that were treated with 
the Bordeaux mixture up to the middle of June, then with 
two applications of the ammoniacal carbonate of copper, and 
which were not in the least disfigured. 

An analysis of these two samples was made at Ibe Stale 
Experiment Suttiou. Iu the first, sample No. 1, there was 
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fouDci only -^a **' ^ P*f c*"* o' oxide or copper, an amouat 
•o sdiaII ibat one would ne«l to cat from one-hAlf to one ton 
of the!i« (frapfi*, Blenis, skius, aud all. to obtain the least io- 
jurtoiis effect, and that, notwithstanding the fact that the 
buDcUes wcro 8«l«ct«il from those havjof; tho largost amount 
of the copper mixture adhering to them. 

Tu Dainple No, 2 not a tmcp of cupi>^r could be fuund. It 
would 6e*rin from the abovu thai, even under the most care- 
Ivsa uae of the copper solutions, no injiinouR effects need be 
feared, and that vrheo properly applied there wilInoll>ea 
trafp of copper left upon the fruit at harvesting. 

Apples. 

Early in Decemlwr. the Pall .Vail Gazette of London. 
England, publiihfd an article imidfHl '" Ararrir^ti Apples. 
AlarmioK AliCKalioDS — Are Thtr-y Doctored with Ar»enict" 
Then the statement is made "that American orchanligls use 
anseuic in such large quantities to protect their fruit from 
injects as to completely »fttursto it. and that the bloom or 
white powder found on American apples is ar&euic, brought 
to tho surface by evaporation, and, if the fruit is eat«n, this 
should be wiped off to avoid injurious effects. That the 
deliciite, unnatural (}) bloom of the American appteii \s due 
to arsenic, a drug that is largely used by people, especially 
the fair sez in America, to make the complexion fair." and 
other statements equally ahnurd and without a shadow of 
fouudalion. These statemonUi were uudoubledLy made in 
the interest of H|>ecul8torA for the purpose of injuring the 
sale i)f American apples in the English market. 

To determine the amount of copper and arsenic adhering 
to the surface of apples (for it could not have been absorbed 
into the substance of the fruit) which had been sprayed three 
tirae-s with the Bordeaux mixture and Paris-green, twenty 
apples, measuring one peck, were taken to the Slate Expert' 
meet Siation for analysis. The amount of copi>cr oxide 
found on these apples was twenty-two thousandths (.033) of 
one grain. This equals about five ten -thousandths (.(HJOB) 
of one ounce to the trarrel, or requiring (wu Ibuusuud l>arreU 
to yield one ouuce of cojiper oxide. The specimens selected 
for this analysis were those with the roughest surface, to 
which would adhere more of the copper solution of Paris- 
green than to the average apples. 

Not a trace of arsenic could be detected in this analysis, 
as Paris-grcfiu (average samples of Paris-green contain about 
thirty-three parts of oxide of copper and sixly-one parts of 
arsenions oxide) was not used after July I, hut it was proba- 
bly all washed off during the three months following, before 
tlie apples were (Withered, which was Oct. 1. 

WbttD we conaider the fact that probably not one fruit- 
grower in one hundred throughout the country used Paris- 
green Ht all, and that not one barrel In thousands came from 
•prayed trees, the absurdity of the "scare" becomes still 
more apparent. 



discovery by Filho! .tnd independently by Forsyth Major thai the 
foot-hones of Mocrotheriuin. which has heen considered an 
Edentata, really belong to Cttalicotherium. Am the teeth are wholly 
different fmm tb"*f of the BclenUlev, and KJmilar to tho»e of the 
Ungulntea, this geniix represents a very ahemuit and unique 
family. 

The only known Ungulates which present a dentitum at all 
Bimilar are Palftovffopi and JtfenucofAerium. The latter is from 
near the base of the Eocene, and last year in analynoK its d^'oti- 
tioD I found ao many very sLriking resemblances to that of Chnli- 
cotherium that I was led to 8ugt{e«t that Jt/entscofAerium might bo 
tlie tong-sonsbt ancestral form, reserving Snal judgment until the 
feet were discovereil. Marsh has very recently flgnred the feel 
tut Meniseotherium {HyraeofB). and. opon the whole. I think they 
sustain the supposition that the ChalicotheriuicK were derived from 
the MeuiaffOtheriuleK. There are some profound difierences, bnt 
these are mainly such as separate primitive from highly modified 
formA. Ttie reMemblmnces contiisi in the tridactyliani of both 
Keti4-ra and Ibe marked similKrily in tooth structure. I will dia- 
cu!«4 ()ii's>.* puitits in mora detail in the Afurican Naturalist lor 
Jiim. HsysY F. OsBoas. 

Now yort, VtrS. 



LETTERS TO THE EDITOR. 

a*» Om rwpnadiatjars rsgiiMUd fob* a* bri«/ a« poMilH«. UK wni^tiwnia 
i» tmUteaaurwovtr^d capncfofgaodfaUK, 

Oh rtqitnt tn adranai, <mm AEwfrvt capUm of Ih* nuin&n- containing hit 
eOMMOMfeotfon niUb»ft*rntJ>ad/mtoanyDormpond*nt. 

nU tdltor mU h glad to pubtith anw ijvtritt oon*onaM with th4 eharatler 

tf (JUiOMTMll. 

The Aoccstry of Chalicotheriam. 

CHAUCOTHEfUim is a geouj which appears in the lower Hioc«ne 
simultaneoualy in Europe and America, where H has been very 
recently discovered. It extends into the Pliocene and then dis- 
appears. It has attracted unusual altvution of late, owing to the 



Detection of Artificial Gems. 

I WA8 much interested In reading an atticle by Mr, W. 0. 
Milter nn the " Detetilion of Artificial (Imitation) Qema," that ap- 
pftirM ill your itntue of April S9. The writer stales that, 1, hard> 
neas is no tent for cut «tnne», l)ecau«e cutting Hottens the surface; 
2, thai 8|iecilic (jravity is no test in poli«hed »toni"«. I>*'<'aujie polish- 
ing atTects lh«> spet-ific gravity, and becaiwe imitntion-gFm manu- 
facturers made them with a specific grarUc as n>par that of the 
real gem as poeaible; 3, that the examination of the optictl prof»- 
erticfl of cut stones is difficult (and therefore presumably imprac- 
itcable^ becauxe of the many facets; 4, that fusitilljiy i» the oQly 
reliable tmt, I ileHire tu advert hriedy ; but first let me say that 
the title of the article, "The Detection of Arliflcial (Imitation) 
tiems," is misleading, and confoimds two totally disiinnt things. 
Artificial gems, such as the rubles of Fremy or the emeralds of 
Hautefeille, are conetitut tonally identical with real ite-ms, but are 
the product of a chemical process, and not the work of nature: 
whereas imitation gemii, such ha paste or glass or the so-called 
dout)lets. are genu only in a|ipearance. consisting of two or ttirce 
layers of quartz or gameL and one or more layers of glass of such 
inienaity of color as to tone down or change the quarts or Karat*t 
to the red color of the ruby or the green o^lor of ttie eniiTHiil or 
the blue of the sapphire, according as it is intended to counterfeit 
one or the other of these. The same confusion is alao apparent 
in Che statement that "the ancient Egyptians and Greeks were 
well versed in the maoafacturo of artiQcial stones." Tluit they 
produced remarkable glaes imitalions k indiiiputable, — witneH 
the nuirrellous collections of antique paatea in the museums of 
Europe, — but it is eafe to say tli.it the ancienls never produced an 
artificial precious stone of any kind. So much for the title. 

Now, second, aa to hardness as a test, let me say that I dltfer 
entirely from Mr. Miller when be states that the hardnem of a 
precious stone is reduced tiy cutting or poliahing. The hardne** 
iu not affected in any way. and so far from cutting impairing tite 
test for hardness it can in point of fact be more delicately given if 
mnde on cut and poli«hed atones with properly prepared points 
made of the various gom minerals than when made on the rough 
uneven surfaces of uncut and natural minerals. That jxilishing 
mluceii the hardacsB by one-tmth is ambleuous. Though in the 
Mohs acsle of hardnefs the sapphire is placed at B and thediarai«nd 
at 10, it would lie more in keeping with fact when the abrasive 
quality or hardnc« of a diamond is considered to rate the dismood 
at too or even I.OOO, so great is the dtfterence Iwtween the two. 
Surely the writer doe^ not mean to imply that, simply by poliabiag. 
the hardnesa of the diamond is reduced to (the bardiMM of iba 
Mpphiie), or that tl>e sapphire Is redaoed to 8 (the hardoeH of 
topax), or that topaz Is reduced to 7 (the hardness of quarts). It 
is well known that tniifofton (not artificial) gems will scratch glsKt. 
and there is no reason why they should not. Their hardness is 
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not «VM) aB great its that of fpldspkr, newt that of quartz. Popu- 
tsr beliefs are n»t Ptvniitlc factR. and it ia a aeientific fact that 
DOthin^ hut ttto naluial eilg? "' a diamond crjretaJ will cut rUbs 
(rn-iliifncly with very little vteiblf- sc:ratchti>f!), tmt (-vervibinR 
liavintf t)t« hanlneefl of feldspar will ticratch it, as well as glasa 
iMolf. Popalar €rrora uv Dumerous, and Ihewe errora are fre- 
qoeotlj eit^nsivclT' copiM. For Instance, a tiatemfnt orp^ond 
•ome jeataaga in one of our large mngazinta that if a pmMous 
wtaoe CAuld not be scratcbed by qnartz it would «urely be a dia- 
mond, »nd that Any jeweller who would object to baTinc a 
diamood tried with a flic should be condemned aa a fraud. 

Poliebing the surface of a precious utorw; can in no way affect 
its flpeciQc gravity if the Htone b properly (■1<>ane>d, iind if the 
CPl^arator baa a delicate balance and sufiBcieot expvri^nve. lu thwe 
eInMiDBtSDcea U Is (nirprisin« what exact re«ults the t-ariou4 cobra 
of the Tariooa precious B(une« gi^e us. Further. I may say that, 
aft«r TialtiDic ncarl7 all the known Kem-cottiOR centres and the 
chief seats of the nianafactan: of imitation Jteinii, I have never 
yet known of an fnstanoe when the manufacturer care<l the 
alightest what the specific (cnivily of bla product was, providing It 
had tb« deaired ooluri or, if it were tu imitate u diamoitd. it hod a 
greater amount of brilliancy than the material made by one of hia 
moat fmcopssfal oompetiiora. The majority neither know nor care 
what the epeclflc gravity of th« gems is any more than does the 
regalar Jeweller. 

As rcftaids the optical properlles of gems no mention is made 
of the dicbroacop^, with the use of which the facetting in no way 
Interferes. The polariscope ia also of conndemble value. In 
fact, in the determination of rabies, upphirex, and emerald>i, 
Ibeir pronounced optical propentes, as shown hy the dirhroDcope. 
or tfae polariscope and the spectrosoope, together with their speciQc 
gravity and ihf-ir hardness, which is so mucti stealer than that of 
quartz, will readily tlhlingiiieb them from everyihinK * ImitatloiL" 
By means of thy spevlroeeotM! we obtain the red hand for tlie ruby, 
the absorption banda for the Ramet, at D, E, and F in the spec- 
tram, or the series of black abeorption b«nds for the zirron. To 
dbcinguish gt&» from a real ruby roguiree but a glance; to detect 
the difference between nibiea, spinels, goinela, and rubi-llile Is not 
•o eaity. and in these cases fnsibility is of no value. 

1 think tbp experience of th^Me who >ia«e given attention to this 
matter is. flr«I, that the )ipei:iiic gravity of the Tarimi* precious 
•tOOMi IS rernarkntily <.-y)t)»tant according to their color, i>«ldom 
varyinti more than one in the sec-ond platw of decimalii, and. m^c- 
ood. tbnt the hardness of the gem is also remarkably cunalant. 
and that lines can be more clearly dr&wn in cut than in natural 
crystals, which are frequently not uanspaxeni. owing to Impuri- 
ties; namely, ptaciofc the sapphire at 8, the ruby at 8 S, the oqua- 
mariite at ^, and the emerald at 7.8. 

I should not tvatit to be reaponaible for the ooneequencce if, 
•t a jeweller'a. anyone tried heatine a gem in the flame of a apiril 
lamp or in the flame of a Bunsen burner, any more than I should 
if a buyer started 10 try a diamond with a Ble. Nor should t rare 
to be responsible for the hciting in a rtutis>>n burner of a tine ruby 
or aapphtre, which frequently coDiains fluidcaTftios. or of an 
«Baerakl, which, if of a tinif color, is seldom perfect, owing to in- 
ternal Biriat and Buid-csvitica, or the topaz, which is affc«t«d by 
beat, and nearly always contains many minute fluid -cavities. The 
Jusihility of the edKeti of the Keius would not dtiitJnftuiih the arti- 
ficial rubies of Fretiiy from i\w«f of the true ruby, as both are in- 
fusible. Nor would thv test of heatinfi; in a Bunsen burner b« 
practicable if Mr. Killer were called upon tu ezamltw lu a few 
hours from nne thousand to fifty thousand getos, and at the same 
time bo perfectly aure that there were no Imitation genu in the 
lot. 8och testing needs the experience of the exfwrt. who, before 
lut opens a paper marked " blue or green aquamarine." ran tell 
simply by the weight that the stone in the paper is a blue or green 
topnz. or who, if tbe stone is labelled "yellow topaz." cat), with- 
out looking at it, but simply by the facility with which it slips 
through the finnets, determine that it is citrine [decolored smoky 
quartz) or tlte true mineral topaz; or who, if one hundred stonea 
mounted as ring* were pl»ce>d before him in a tray, without sup- 
posing the presence of an imitation stone, could at oac« detect the 
single imitation present. Nor would fusibility be of any ralue in 



the examination of that oUm of imilntions which are made by 
dipping heated quartz in green, nd. or blue aolutiona. a commoal 
variety of which 18 known as Mount Blanc, or Alpine ruby. 

Finally, few roountinf;a which »ecure genu are Improved by 
heating Ibem to Any extent, aod generally th« ownen do not wish 
the settings disturbed. As L<> imitation diamonds (here i% surety 
not a Jeweller worthy the name who cannot tell a true diamond 
from a paste one at the tint glance, by its adamantine lustre. If 
it scratches sappliire lie aiNy be »ure it fai a diamond, whereaa 
putting the gem into the flame would not distinguish the diamond 
from th« white topaz or the white zircon or the white sapphire or 
the while tourmaline or any other white stone that is nut fusible. 

In conclu^on. let me ntggatt 10 Mr. Miller the simple tent for 
diamonds, of drawing the atone sharply over a piece of unpainted 
board In a dork room. Every diamond phosphoresces bf friction. 

Gbobob F. Ktrxz. 

Hew Yort, Msr 11. 



Artificial Production of Variation in Types. 

Ik r^y to your request for a few words on the question of art!- 
flcial production of variations, as proaented by Mr Wust in ^cienos 
of April 33 I may say that I quite usree with Mr. West in think- 
ing thAi all attempts to produce new speeJej) by mutilations of the 
parents are foredoomed to failure. The idea that the embryo 
in any sense a rrfla&eti imaee of the parent, and consequently 1 
any particular Iimk or modifiralinn of an organ In the parent dur- 
ing adult life must impress Itself upon tb« embryo, has not a 
shadow of a baMiK in embryology. 

Mr. W»i<t aek«, " Would it not seem the proper and only 
method to Nlwly the lawn governing the modlRcatioDS of the em- 
bryo?" If we nibsiitute germ-cells for '-trabryo," ibcquestion 
may be answered afflrmaiirely. If the question, as it siande. im- 
plies that mod ifioit ions rt.'ceiv-ed during cmbrj/oniclife.ne the result 
of exierual iufluvuces, would be any mure likely ti) repeat ttwm- 
sclves in ihu uext generation than if acquire'l during adult life, I 
should sav that the assumption is entirely unwarranted. 

The form and feilurrs of the adult are predetermined in the 
CODMltulionof the germ-c«ll. No one denies that external condi-. 
tions and influences may affect more or lesA the course of de«( 
ment ; but the specific form of the aduU is already lettled in 
genu before development beglna. These are mere truiitms in «m> 
bryology. C. O. WHITIUN. 

Ctsrk I'Dlversitr. Worcester. 



thO' 



The "Hoagote*^ Language. 

In a series of ten studies of South American Languages, princi- 
pally fiom US. sourevs, which I published in tbo last num- 
ber of the Proceedings of the American I'hilosophical Society, 
one was partly devoted to the "Uongote" language, a Tocahulary 
of which I found in a maw of documents in the British Museum 
stated to relate to Patagonia. I spoke of it as an iudetwrndent 
»t<Kk. not related to other languages of that Kx^alily. In a letter 
ju'iit receivetl from Dr. Krane Boas, he pointa out to me that this 
' ' Hoogole " is certainly Salish. and must have been collected in 
the Straits of Pnca, 00 the north-west ooaet. How it came to be 
m the MSiJ. referred m. I catmot Imagine, but I baUvn to an- 
nounce the correction u promptly as possible. 

D. O. Bbiktoii, U.D. 
Ptills<l«lptal«. Hay 4. 



AMONG THE PUBLKHERS. 

The number of the .Imerfaza Jovrnat 0/ Paffcltoiogj/ which Is 
at>ont to appear will contain an article on the variations of the 
knee-jerk by Dr. Koyes. which contains the results of experiments 
on a case of dementia. Mr. Bolton contributes a digest of the ex- 
periments on memory made by Dr. Bosa in the Worcester scttools. 
SLr. Fraser ihown the p«ychotogical origin of the naitx realUm of 
the unthinking man and of the pliilosophic realism of the Scottish 
school; lioth are due to a postulate of the eenntions of touch as 
tbe ultimate realities. The old philoaophem have before thia. 
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served aeeubjectB for clinical inT^stiKaCion or as '■ Versachsthiere.'" 
but the; have seldom b««n 90 correctly diAfcnaied as in Ur. Fraser's 
laat two aiticlea. Th« Journal continue!) Its dif;e«ta of p^chologi- 
cal HlerMur*, to which it ilr-vnte* much car*. Such a careful re- 
»iDi» of the contiibutions to ixtycholftgj in il« various asjipota hy 
Mppcialist* in the varioon lines ia betieTet) to h^ prv*«nl*^l hj no 
other periodical ; setters) of the moet prominent nameB of epectal- 
irtn in America will appear aa tbe editors of the ditTerent sections, 
e.g., Profwsor DoualdwD (Nervou« System), Professor Catiell 
(ABsooiatiuD. B««clloo), Professor Jaatrow CHypootisoi), ^to. 

— The American Book Company have inmeil a new and rerised 
ediiion of " Cathcait's Litenry Reader," a hook of selections from 
English literature which was first pnhHshed und^r the editonthlp 
of Oeorge K. Calhcart some Beventecn years ago. The selections 
are arranjiied in periodH beginning *eith the age of Eltmbeth and 
couHDK down to the prewot day. No attempt is made to give a 
ciimjilvte com]>riidiuii) of Rngliiih literature, only the leading 
authors, or (how) whuin the compiler rrgHrdM mm such, beini; repre- 
(senlvd; but brief mention is made of many ctthent and of their 
principal works, so that the volume will serve to a c«n«iu extent 
as an introduction to literary history. Tbe writers of the nine- 
teenth century are aocorded the larger share of the space, on tbe 
grouQd that they are more interesting to us than those of earlier 
time.4, which is uudoubiedly true; but weeuonot think the editor's 
choice in all eat^es a judicious one. In the earlier periods he fol- 



lows the c^neral judgments of criUos, giving promini^DCe to tlio*« 
writers who are ii^aally deemed the greatest; but in dealing with I 
coTitemporariei*, an he liimwlf rpmarks, the guidance of established 
criticism is leM avKJIahle, and liis choice, it seems to us. is not 
always to Iw commended. I'he selections In veree are far more 
numerous Iban tbeir importance warrants; such Tct»M as tbOm 
of Poe on " Tbe Bells'" and aiany othere that luiitht be mentioned 
being unworthy of a place in t)uvh a cullection : while, on tbe otber 
hand, some of our greatevl and moel itifliientiul prone M'ritera. in- 
cluding John Stuart Milt. John Henry Newman, and Matthew 
Arnold, are m>t repnvented ntall. Nevertheless, there is much 
to tho book that w valuable, and it is rertninly superior to the 
ordinary "reading boobn." which may indeed teach the pupil to 
read, but which seldom teach anything of tho hfacory of literature 
or inspire a taste fnr literary excetlonce. 

— The manuscript of Part II. of the " Index to the Literature 
of Explosivea," by Omrleti E. Munroe, i" now ready for printing, 
and, provided a Hufficienl number of subecrtptions are obtained in 
advance to M-nrrunl doing so, it will be issued in pamphlet form, 
of approximately ISO octavo pages, at $1 per copy. Part I. , iBsued 
in 1886, contains the titles of all articles relating in any way to 
explosivee that appear in tbe American Journal of Arti and Sci- 
ence, 131D 1886; Pbito&ophical Transactions of Royal Society. lOAV 
1883; Journcl of Rojal United Service Inslitulion, IM7-1SS5: Pro- 
ceedings U. S. Naval luatiiute, 1 874 1885; Revue lyArtHlerie, 



CALENDAR OF SOCIETIES. 

Philosophical Society, Waahiagtoa. 

Mayr— J. P. tddings, On tbe Origin vl 
Tgneoiis Rocks; J. 1^. Watkins, John Stevean 
and his Sons, Early American Eufiineent; 
U. A. liazen, ScientiRo Ballooning. 

Appalachian Mountain Club, Boston. 

May 11. — J. B. Edmunds, yoiue New 
PkUw and Camps on Mount Aduui» ; W. M. 
Davis, Tbe Relation of Mount Munuduuck 
to Hotint Tom. 



FOSSIL RESINS. 



This hook is the result of an att«nipt to 
collect the ircatlered notiL-es of funxit rvBiHii, 
sxclusire gf tbotia on ambvr. The ivork is ot 
int«r«Rt al»o on account of descriptions k'vqq 
of the insscta found embedded in thvso lung- 
pr«««rvi»d Bxudalioas from early vegetation. 

By CLARENCE LOWN and HENRY BOOTH 

la-^. $1. 

H. D. C HODfiBS. 874 Bioadvaj, H. ¥. 



JUST READY. 

THE LABRADOR COAST. 

A Joornal of twin ^^umitier CniisM to that 
region: with autm uu tin cutrly disooveiT', 
on the Kakinto, on its phy*i(?«I gsography, 
giwlugy nnd natural history, together with 
a bibliography of chanv, works and articlee 
relating to tho civil and natural history of 
tbe Labrador Peninmla. 

By ALPHEUS SPRING PACKARD, M.D., Ph.D 

8°, 618 pp., »8.M. 

K. D. C. HODGES. S74 Broadway. H. T. 



Exchonget. 

[Preeof chsrge to all. it gri«tiif«ctory character. 
Addioo N. D. C. tlod|[«i, Sh BrOBdw>)r. New Yurk.] 



fur uilc or eichvfigc, Dw Auilsnil. m voli,, ilS* to 
it^i. indudiDG ' viil*. iKiufld, i in muiiber»- Wht*l«T 
Sii(*cy, tol 1, (rfu^j. Rf(i«iii; aim tdI, 6, Batann Pro- 
duction ui uold and ttlver in the L'lkiicd Stale*. uS». i. 
'9, '3, 'y, HeiliiAne Itilimiu af Dancn Will icll al oety 
row pnoca. J. If . jAmct. imi C«rcor«ti St.. WuJudk- 
t.in. D. C. 



For cachaaee.— A 6(t« ihirlecn-licycd flut« Id Icatiter 
cevsnctcate. fae s (•I'liiii^c'ai'h rameia twiublc tat mak- 
ing iMUan ilido. Hiile cml hr. 'U>d ii atAfly new. 
U. O. COX. Miiikiiiu, Miiiii. 



T« «xct)«BK« : Bxparimeot StstLoa Itall«tlas sad 
r»riattB tor bullotlna knd njiortii nut In tny ()ti>. t 
frill B«>tii3 list Of wlut I hare tor oitiluuice. P. U. 
IIOLrS. Lake CItjr. Florida. 



FinUhed ^iwcimcnt u( all colnr* flf Vermont marble for 
lin< (■"."Ij \tr (r]ntili Will Ijc cinn only for viluibk 
ipcdmcnr becautc ol the cote 01 poluhlnc. UEO. Vi. 
PCKKY. 5lal( Gcol<«ul. Kuiland, Vl. 



Fiir eichanKC. — Three <.iii>w« «f " Amtricati State 
PaMrt Beariag (M Sundav LvMlatiao," tSqi, ft. $0. new 
■ nil iinmeil, for "'Tlie Kalitwiri," lijt Harin"ii Kinipibiiry, 
1S40: "Ttie Sabbath." by A. A. Pb«l«(, 1843; " Riic^rr 
ii{ the Imiiiuiion of the !Mt>bal^ I'aXi 't' Uirt ana 
AtuHn," by W. L. FUhcr. t8!« "' Hutnotoiu HhMct «f 
t\ir I.JIT.'' liy Ininji Hnnmc; iir «ihcr irorks amounlins 
to viJuf o[ bc-nki cjt>:btnj:cd. on Ihc qucMion ol uavem- 
RitRtul l<]pUilionin n:fciciicctnr(li|tion, pcnoDalTibcriT 
etc. II prclcrred. i will kU "Araeticao Hutt Paper*. 
:iii[t buv other bmkt do ihc iiilijm. WILLIAM AD- 
DliOa BlJLK£LY,Ctiicir>. 111. 



Fnr Sale ot EachanBc (or liuoln a conptcic pnirale 
chciakkl lafcoratwy mitil. Includes tarKc Becker twl- 
ancc {aDojl- '" <'>oid«). platiimni ilidic* anil criKJliln. 
|«1M m«loii. glMa>blo«rin( ippiratus. eie, t'm lale ui 
Start 01 whole. Abo ciimpteic AV u( SiWmtta'i Jfoarwit/. 
il4»-ttt)(6i'.7t boutid);SniiihKi)iiin Keporu, itM-tHt: 
U. S. Com Sunrn, iSu.]S4!g. Full particular* 10 en- 
qnirtr*. F, C ARDIN£k. JR., Pomlrat. Conn. 



Wanted, in exchange for the (oUowiii( woriu, any 
(tandud workton bureerv andOB OUMMaef ChUdren: 
WIlKKi'a"Anieiic>nOnut>uilag]r," I vDla.;Coue>' •'BinJt 
«( tbe Norttiweat"and " Birdiof ibeColocado Valley." 
noli.; Vlinai'i ■' Lind and Came Birtl* o( New Kaj- 
lindl'' Samuelt* " Ultr Northeni and Eulera Birdii" all 
the RepiDiit on iht llirdi o( the Puiflr K. R, Surrey, 
bound in 1 volt.. BOrocoi and a coaii^lete let o( liic 
Kcpoiti cl ilie Aikenuu neDloeical Suivejr. Plnue ^ve 
edliionn and datei in coTreapoDOlns. R. ELLSWORTH 
CALL. High Schtriil. Des Moinn, Tom. 



ToMthaaje Wrijht'i '■ lie Ate in North America" 
ard Le ConK^'s "Ulcmentii ol Gcoto^" (Copyright iSSfV 
Iw "D»r»ini>Di," hyA. R. Wallace. "OriRui ol Snciei." 
by Darwin. "Ueneot a( Man," bj Daoriu, Mao't 
rimaa la Nature." Hoxtav, ''Maoui Evolution in Ani- 
Mala," \tj RonaDci. *'Pre-Adimiiea." by WUchell. No 
bottlu \*anttd tscepl laicat tditioni. ajul b«ot(> in so«d 
cooditbn. C S. Bttiwii. Jr., Vandeibllt Uaivenlljr, 
NuhvtUa, Tabo. 



Wants. 



fitiiif kit tcttmlifif lUtaimmtHfi, tr amyftmnt mJUmf 
trmr mr ir /ill « ^^liliom a/ tA it cAarAittw, it U tkmt 
t/» If-ulit' at uifiur.cAtntix/.tdrMmfAttmitn, »r trk^ 
maf. m-ay karv lit ■ tfAnt' immlrd unJrr tkii kraJ 
ni«l or CiVil. i/ kt tmliifit' Ikt ftitUihtr »/ Iht tm It- 
a^lrctartttrrp/ Ail tf^iialifn. Atif frrim itfkfme 
in/«rmmti»m vm ii iijitti rntifi,- futtlien, ikt aJdrnt af 
"^ teitvlifif mam, er ^ho ran in nat vajr un tkit 
t'dimnra /sr a ^ur/*it cenitimml M'llk Hr »almra ^f 
<kr fjftr, ii trrdtally imvitnf U i»t*. , 



TRANSL.VTOR ■Mitm to n«4 0«n)iu anUtw- 
lurKl wocki *t sicht (uo wrftlna). One ramlllKr 
wit.li ii-cbulnttl iwnaa d<:slre<]. Addrau "A.," Sox 
IW. Nrv Vurt Poat OIIIm. 



nrANTBD.-ApOBlttoaio • muiiirkctariEiKaatAb- 
\^ llabmaiit b; a niaittiftMturiiig Cbvmiirt q( Is- 
reDtlra abllltr AddrcM H. W. B . vare of Scixnt*. 
WBrofcdwaj. N, T. 



llfANTRU.-Books im AMatunf and BrpotflfaaL 
Vv Will Mr oMb or gtvft •milar boon la ax- 
cli»i>s4i. Also want raedlral baltvry and pOota tnt- 
nt. DB.ANDKRSON, IfQ Stale atrevt.Cblcasn.ltl. 



WANTKD.— A collaitv |cr«IaMe*IUi ■umB nonul 
ttalnlBft, to Maeb tbe MlvnfiM. at ll.HKlpar 
rear, Id a Sonlbi-m DiiUe^a, A Ba|itljit uc a MatbioA- 
ist brervired. Miurt alw b« ■ Elm.oiaH latin 
anhulai. A. II. Tloala. Boi 8. SUUfMliFMUIa. Oa. 



AP]tOPRii.<U')KSHIP In CbutnlMO' 1* waii(«d by 
one vbn ba* bad ll*« jroara* asptirtcDoa ta (hat 
oapaolty. Vould iirri«r to ylv* loKraetloa bT 
l«c!tnr«a and esptnuneBta ratbar tbau by Wxt-booi 
mettioda. WmiUl Ilk* • po«liioa la a «oli«m or oai- 
tervlty irhen Uwire U a ROod aCudeal'M lanoraUwy- 
Spmjial ptlau of •uvDotb claimed arc: (OTkacwNlfe 
EontrCil ot a claaa aii<lKO'»d oiilar ditrlaa laolum 
and nKvltaKons. <%} Acwuraey ta 1* 1 i rwltrm ting 
with ohemlnalB and aliill la to* laMJpBlaUot* « 
ahnmlaal apparaTua. Tb# pprutlMloa ot «a««aal dla- 
tLneuiabAd vdaoatara baa bnnn (Ivi'n to refRr to 
lliom It Mqoirod. Would not ca«» lu acMpl a po- 
BlCinn paylae taaa than $l.aili>. Addnaa B.%.. ean 
ol Scitnt^ ffi4 Broadwaj, N^w Torii. 



A DDBRBS WAKTGD.— Will BOtne oua pleaaaaaad 
r\ Clia addiCM of tha Sceratarv of Um Aaiarioaa 
PtiUoloclaa] Bool«t7. Also Utat o9 Hintwrt 8p««ic«r. 
"ASDISOlf," naoa M. tU Madtaon St..Cai«acO. tit 



A DDRE8SK8 ol Old RooK Daalati «aat«4.— WlOb- 
r\ lojt to obtain aaumbeTof uld bookaout of print. 
I very lauob dMln tho addi^wM or catalojtnea at 
t«Tv SMiODd-hand book doalera. If^horo la a dlrao- 
lorr or Uat ot *iiub doal«ra I ahoiild Uko to obcala 
IWHeMdOa o( one. W. A. BLAKt:Lr. Chicaipi. lU. 



POPUUR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

For uae In ColLeget and Nomuil Schcoli. FricasoeMUt 
Sent tree by poit by 

n.D.C. HODClBa, 874 Broadway, IC.y, 



May 13, 1892.] 



SCIENCE. 



27^ 



1071-1881: H. M. iDspectora of ExplwIvM Beports, 187S-1865. 
Pari II. contiuucs th« ludez for ibu aboT« pariodicab up to 1S01, 
and cuDtaiiiii tlii> fullowinti in additiuu : Dingter't Pofyttfhnrm:ha 
Journal, 18SO-lf*90: Proceedinga Aoierican Ch«uiical Society. 
187»-1B»0; yichotscm'a Journal. l*97-t8I3; Popular Seiaicr 
itOHihlff, 1671-1694); Edinlmryh JimmaJ 0/ Scimce. 16H-16S2; 
Bmnde's Journal of Science, I6I6 18^0. This imiex hwi twen 
made by a c&refal waroh of each pa^ of each of the 884 volumes 
included in it and Is believed to be complete from tbo date of Bri*t 
issue of each of the periodicals named. Subecriptiorts abould bo 
sent to Cbarlee E. Hnnroe, Torpedo fitation, Newport, Rhode 
Imland. U.S.A. 

— Lord Randolph ChurchtU'H account of his African jourovre 
aod adveutures is to be pablisbed immedisteiy by V. Appleton & 
Co. ill a lavishly illustrated volome, entitled "Men, Mioei, and 
Animals In Suulh Africa.'* Tlio book couiain^ piotunfique und 
humoruua c]<>BcriptiuoB of iKvnat in the diamond-minps and guld- 



fields, of bunting in Beohuonaland and life in Masbanatand, and 
adfooturca with lioos and elephantH are int^rapci^ed aoKMlc vauif 
charact«rl»tfc coiunieols upon petiple. manners, and cattoina, tad 
practit-a) reaourcea. The book ocxUatnaa portrait of the aothor, 
eixty-flve illuatrationH. and a map. 

— An arttrle of especial value to teaehere in the Uaj number of 
tbe Attantie Monthly \b b; James J. Ureenoogb of C^oibridgr, a 
sncciesafnl teacher in one of tbe xaoH faoton* of the aecondarj' 
Bchoolfl in New England, which Ht bo;ii for Harvard, entitled 
"Tim Pr<«t>nt Re«]nireinent.<t for Admiasion to Harvard Univ«r> 
silv." In thb( paper tbe ivrit^ speaks of Ihf faulta or the old 
Bystem uf entrance emraiuntiona and fiivva the history of tbe 
growth of tbe preeeut Kyslem, Ele ducc-ribee clearly tbe kind of 
inetraction which is required to weet such examinations, in which 
the c<^e^ requires each student who is admitted not only to ban 
a large amouni of useful knowledge, but at the wnie tinit* to knav 
how to use this koowledKe to tbe bc»i itdvanlage. 




^ 



A wonderful remedy, of the 
!iighest value in mental and 
nervous exhaustion. 

Ovenvorkctl n:ien and women. 

e nervous, weak and debilitat- 
ed, will find in the Acid Phos- 
phate a most agreeable, grate- 
ful and harmless stimulant^ giv- 
ing renewed strength and vigor 
to the entire system. 

Dr. Edwin F, Vose, Portland, Mc, says: 
"I have used it in my own c-ose when euffer- 
ing from norvouit exIutu«tion, with ftrntifying 
reaulta. I hsva prescribed it for many of 
the various forms of nervous debility, aod it 
haa norer failed to do f^J^NI." 






eriptive pamphlet free. 
Rumr*rd ChemicatWnrki, Pr«vr4«flce, R. 1 



Beware of Substitutes and Imitations. 

CAHTION.-Be •ure the word " H«r»- 
ford^B" la ou ibc l«l>c). Atl oilier* ere 
«parlou«. Wever tiotd in balk. 




WORLD-ENGLISH. 

HANDBOOK OF 
WORLD-ENGLISH. 

2i iPIIIB. 

Wtitf. of lomrll riilT.-raltj. 
•ftfi: "I bvlloF« IL«| tlje lil»:he'8t iDUTVOte of Chtln- 
Uea «lvUiaAUoii ftnd ot buniBiiltj «i>old bo uttikI 
hf IU>t1u[>Cloii." 

"SoMt<)ovB,(nirtoii|coi>i8 tbe beet for theiiorld 
tA lUllt« upon."— flyootlyn Banle. 

'• Tbe Idea of Mr. U«U liaa tnugh to racomn>ati<l U, 
■ad tb»*brMeat>tlun t« oliftrtDltiKlf olMr,"— ^m«rt- 
oon. FhiU. 

"Tlw remit ■• a luifUM" whlah <Mi»iot fkll to 
moot villi aeooplaBM.''— £cwr<m TrvvMtr. 

" World Snicllak duMTinMi tit* MTvful <» twIdcratlOD 
of All nerioiM •eboJars." — Jfodmt Vmtgita^ Note*. 

Seat, poetpald, an roo«I[it ol price. 

N. D. C. KOOGES, 874 Broadway. New York. 




Fact and Theory Papers 

1, THE SUPPRESSION OF CON- 

SUMPTION, Bj O0Pr««v W. nAHKLKTOBt. H.D. 

\!f. «0C 

n. THE SOCIETY AND THE " FAD/ 

Rr Arri.XTON MoKOiM. Rail, it*. Wceau. 

HI. PROTOPLASM AND LIFE. By 

C. F. COIU IS*. rsL-aow. 

IV THE CHEROKEES IN PRECO- 

LUMBIAN TIURS. Df CtHtH TnOMiM. It^. Il 

V. THE TORNADO. By H. A. Uazkx. 

ir. 11. 

VI. TIME-RELATIONS OF MENTAL 

PHENOMENA Bf Jo^lPH Jlirrxoir If. »>■. 

VII. HOUSEHOLD HYGIENE. By 
ll*ar T«TLoa BnasLL. li". TS caota. 

la Preparation. 

VIII. THE FIRST YEAR OF CHILD- 
HOOD. Br J. Mint BiLDVix. 

N. r>. O. HODGES. 

•Ci Bm«.]»Rr. Kew Fort. N. t. 



ESTERBROOK'S 
STEEL PENS. 

Of SUPSRIOS Am STANDARO QUALtTf. 

U>ding Nos.: 048. 14. 130, 135. 239. 333 

For Salr bff all Htallonrrm. 

Til [tTCRBItDail ITIil PIN IQ.. 

WiMka. (Jaexlni. K .1 'J4t Jrihn •^1.. KpW York. 



Tm£ LATE5T IMPROVEMENT 
Tok STEREOPTICONS.OuRfATtNi. 

MUJLTI- FOCAL 

-AT T ACH Art E ISI T. 

PRODUCES PICTURES H^OMlg ToaOFEtr *T 

arjy distance WlTrtour cwah&ing t.ij objective 
oE^^TrTrvtoftcuiAR'^o QUEENJ-Co phila 



the: CNEiirEST and best - 



'HoToEi/ar^^VJiVc^'i 

67 PARK PLACE, NEW YORK 



CCM noil Q I'Qt n'adl t<iviMUliK. n«TlnK pur- 
DLin UrHLO. ohMwIalarnlutMtlH'lleilwuilo- 
iiUli}. '■'--iri-iifT'iriiijE tlieo M abont aao-afiJi }ew*lini* 
Drlca. mc II. lua ft. ti. TUbbAnrautipunuuliiiD 
■ocur-it rlungamivrrcbMp. KI)iv.KIiMr«1Cnt<L[(wiM 

}UBS* Co.. 

am mty. 



■ocur-it nunjMinivrri^Mp. HDjrp.KliMr«r 
UL'..iiicioUi»pv8nBAimigfc. 0iK>.L.E!{OL 
NlBvrakvUM, m ud Vt Broad war. New Voi 



PATENTS 

Por]S\-KSTOB.S. W-p«go BOOK FKKE. AddreM 
W.T.n(HM«ld,Anonia7At Uw.WMhliictoB, O.K. 



THE WEEKLY BULLETIN 

OF NEWSPAPER AND PERIODICAL 
LITERAXUaS. 

CatalogUfiS and Classifies Each Week 

THK PKINCIPAL fOXTEXTS OP 

THK PFRIOniCAL PREM, 

TU*t tiiip>m(iS!f « f rrrli rlil hrrrtnfnrt linrnrniiflili 
to tb(- cB«ar nodPDt !■ oow rcDdercd kVAUakl^ 

B|v>cl*l AllMitluu Li Invited to tliB Butlalla'a 

INDEX OF TEGHNIOAL LITERATURE 

J**- oil for A fr. r Aiiail'lr «Ti/.ry r»or] if-nm liuw 

The Bulletin Supplies 

The Articles Catalogued. 

Addrw. THE WEEKLY BTTLLETHr, 

£ Hamcr>ri Ntr«<>l, • • Buaion, ^n^. 

HEO-DAKWiHISM AHD HEO-LAMARCKISl 

By LESTEX F, WARD. 
Anniikl Hddrem ol tb* PrMldont of th« Uiotocioal 
.Society vt Wublngtua doltrarwd Jito. M, IWl. M. 
iil«[nrl(«l ■ml uriUni nr(i«w of modtm MleaUlta 
thouBbt raluira to b«r«dllr. u>d rafecUlly tu Uut 
liroblnm of tbv traiumlBian -of luiqalrod cli«r««l«n, 
TbHrolla*U|tu«tb« •ovenl liMdi InrolvMl ia tba 
dl»(>duloii t!4«lu' of tbe PrAbli.-Tii, LuuuDhlam. 
OarwliiiiDi. Ai-quired ChanoEPiH, TlM»ar<m 0( H«- 
nMllty, vte** uf Mr. GuImg. Tcadiliiii <tt Protainr 
W<lSIMUa,A Crltiqur of WcUmkno. ,NeoDu«1»- 
lam, Keo-Iiam kink Ibid, tbo Amntloaii "Aotiooi," Ap- 
I'ltuciloa to tbe Uuni&D Bmo. Id m> ter m vlava 
iir« t'Xprooaad tbe; arc Id Ifca mnlo Id Uiw with Uw 
ganvnl Mimnt ot Aib»«1ms UiaaKkl. wid oppowi 
to ttt« «str«iie doctrliM of tba V^ ■ir^"tnlfBlMIWr 
ot ftOQutred ebftr»et«ra. 



Price, poalpiUd, ZS r«ntft. 



N. D. C. HODGES, 874 Broadway, 1. 1 

A TEMPORARY BINDER 

Tor Sfifnct it now rc&dy, and will be nAilH 
poftpaid on receipt of 75 cents. 

B'm* bimlct ii Urong. duiible laJ 
>l*ltaiit, hu gilt (Ide-ttiU, and tV 
lowi tbe opta'mt -I Uic wf pv 
(ccily Ba(_ Any nunbrt can b« 
■akcD out Of replaced wiibcntdi*. 
Iiubtoc the alkcn. and tbe papcn 
■n DM oiulQated (or uibaequcaa 
peraianrnt bladini. FU«d La Ibk 
Liiwlei, A-rVuff h ■iw»r» t^WTCa iint 
(or mhnace. 



N. D. C.IHODGES.IPubllshor, 

B74.Qrua(iway,~Nc>H VuO*.. 




flat Mosk of Boua»k««ploc Uimb Oood* U lk« 
nuK oomptota In AsMrlrs. W« de«l vlth ■ia&iitB4> 
lann onij, aod tt!4>p DotUof but pun Udmi. Our 
pBitoDtoan fllwai* rvly «|i<>d («ltlii« lb« bMit osakva 
el TabliT Liooa. NkpUna, Trrw«l«, llandkorebi«t», 
•In , at Ibp r*-[T li>«**i [irtc*. A Bo* alt tinm 
tolUkI Haoilker«bl«t, \o botb )w)l«a' KB<t mon'* 
aiara at |» m>1i>cf>ii Katra Unr*tMHMtlC«l>«d Huck 
Td«o1>. t^.UO •loMD. Hand b«m*tll«lMd Uneo 
»tHWta.9A410iil>Blr Illlov Cu.o u> m*lob >C f I.OI 
» Mir We alwaj-i bait- lbi> lalu>l ii<>T»ltliwlD llnou 
table (Ir-diratUiua A vtalt to oat «twr« doon ui>t 
Ikcai aor ubU««Uoi} to bOT- 

WM. S. KINSEY & Cn , 



Near 36tb St. Nsw Torx. 



Firth At«. 



QU^RY. 

Can any reader of ScifH(e cite 
a case of lightning struke in 
which the dissipation of a smalt 
conductor (one-sixteenth of an 
inch in diameter, say.) has failed 
lo protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub 
lished far and wide among elec- 
tricians. 

Firet ioKitcd June 19. No resionse 
10 date. 

N. D. C. HODGES. 

874 BROADWAY. IfXW TORK. 



TO THE READERS OF SCIENCE. 

PUBLISHER'S ANNOUNCEMENT. 



OCH PLANS. 

WrrniM the p»-l«lz moatba the um of Stienet bj 
MiMiiinc neu ftoa w.>inao •• a medium for prompt 
publicatiftD and weekly dttcuttion, baa loeraaacd 
very malcrlally, ao tbU Ibo PMM Ar» DO* WAll 
ail«a Mcb vMk wliB oriilahl aiAtter. Ai tb» sum' 
ixr '-r iboae promialac cantrlbutiona la Insiualaf 
ai itin r«l« of Ibreft r-r four *aca •U]r> It ouanol bo 
liMig l>n(or« SeUttc* U. \t% praabnt alsn will ba too 
■niatl >or Ibo utiouut of initiutr oOer«>l. We bAVo 
iiuiler ooiislttoratlnn UiorBfnre an enlarfemcnt of 
the paper br OLi«-balf, but niual Snil Ia«ro lta« I«ui- 
p»T I f aurojnattliienitr na man advance In iitic* tu 
MOD. «blcb va* Ui« •nbaorlpuou prXae tr«m tb« 
atart tar fnur joara, u;i to Juno 30. 14T- Porther, b> 
0WT7 GUI Ui« pmpciaed aolA'ceineut. wc aball nuti 
Ave huadrcdaddltleaal aubMrlbeta. 1( yaaare U«t 
•lrr«dr RftabMtlber. «m joti ttiOXag lOAld la max- 
lu« SMmce mocvwanhrof Am«rloMi«ct«DUileworX 
by bMomlog one? 

]t(aaa wIUioui »«y1ii|, thnt tbedamftoil foredlAD- 
UactlMraliuraUllmlUkiJ.wbefi oonipar«d wim tuac 
torllMralure wbldi la uof* 10 tbe pnbllo iA«t«,ao 
(bat tb* rocolpw of moatc{Uiefteleiitlfla<rounDala, 
111 tbla vimnlrr, Jo Dot t^y qulto for tbAlr prlutlox 
anil t'>I"<'> lo "T tiiiUittEg ol (be othot Itonia ot ox- 
petiBc We aay Uila uiorely to rnnphaalao Uiefftct. 
tbM.\ gcDcroua and prompt auppoit niual be ac< 
corded thia .i.ova Ifit ia to succeed. 



Titleaoraame ArtlcUa PubUahed Id Aricnoe tlnce 
Jan. I, 1>9). 

Atwrtf Inal Nortb Aroerlaui Tm. 

Actli.toa>. 

Amenbotop. Bine, tbs lomti ot. 

AuiLropolocT, Cunrotit NotMOO. 

ArMtutcAl Poimalnc trom DomMUc Fkbrto. 

AunUMny. Th* TMCbloc of, to AdTftneod Me<Uc«J 

siudoDta. 
Aatroncimloal Note*. 
Dultttil'*.! I abf raiDfy. A. 
Bntln, A I'aw LhBrA*--(«rtBliQBor tbo A*1UI> 
Olte, Til* linen Una of the 
Colln^ilnii ot ObjBOia VmtH In WoraUp. 
I)naf, ni(bM Rdacatlon ot Ibe. 
DIpbttiorIa, Tox- Albumin. 
Kiyiii'-l'vy of tiro IroquulMi Conpouod fM«m». 

PamUy 1 raJU, FvratlWtiCT VL 

n»bo», 1 be DlatrlbuUon ol. 

Poaalla, NoUoe ot NflW QlgBatla 

Uraau*, Homoptors Injirloua to. 

" HsAlttic. DlTtne. ' 

Banilplacv am Uouib, Structura «f Ih*. 

HyptMtlam kinouic tiie Lower AolBAlS. 

llypaolUnt, TmumbLIir. 

ttull«u occufailoii >if Xew York. 

tuSaoRaa, I.ftimt DiMMlia couoArniaf lU Qoimaof. 

lufani'a Hovontouu. 

In*e4>lcvii aii'I Ukaufa^-turera, tboAmertCKO AmocI- 

atliiu at. 
lowB Ai-ail'iiiy ol HdeneeA 
Jargui). Iltn Ulilnook. 
Klamaib Nuloii. LIucubtloa. 
Ufliuilvg. Thfi NowMoUiodol ProtocUbiHuUdliifa 

from. 
Uaaajou'a Curroa, Sluiplo Appantuwfor tb» Prodtto- 

don of. 
Mslse rianl.OhMrT«UoruaOBUi*Gro«th tkoA Cboml- 

c*d CompoalUon of. 
HlD«r*l DlMOTorlea, Some Booooi, In lb« Suta of 

WublDCIOO. 

Udboubb. Tbe Support of. 

Pftteid Uflic* BuUdliK. Tbn. 

Pocket Gopbw, AHtiupMd BsMnntiutloii of. 

Psynbotoglokl LalMraiory la tUn UBtremlty of To- 

roulo. 
Paioboloctckl Tnlnlnf, Tbe Nfed of. 
HMu- Mall log. 

RiTerv. Bvoliillau ot fbo LOQp. Id Kabradl*. 
8cl«lit1fl-9 AITlMioo. Tne. 
Ht>r, Tb« Ni>«. Ill MirlgA. 
Ktorn^ 'A !St<irni-w atora ou ibe Groal Plalna. 
Toacbloc ut Sclouce. 

TI|*r,A ^«w^•l>^eTIm^IJ••<1,f^fmKMlBM. 
Tlmbor IYmo of W««l VIrfClitIa 
"Tm^beBB of loaecla. dlnioture uf. 
Vela-PormaUuti. Valuabln BipertmoitU In. 
Win, » Rac«Bt Atialyala of. 
Wli«d4<ioniie and Trooa. 
WliMa, Tb« SDphlaUcMOd PrMili. 
Koologr lu tbe IMbUit BebOOla ot WaalilAKtoa. O. C. 



Bona of tba Coatrtbuton to Sei*nee SUcoJaa. 
I, iBgi. 

Aarim. Rugano M., PblladalpbTa, Pa. 

AllBli, llu-rlaon, Phttadelpnia, Pa. 

Baldwin, J. Mark. l.lotTnniUy ot Taronto, Can ad a. 

Barntw, Cbarloa Raid, Madtaon, WIil 

Baur, a., CimA CiilvBnilty, Worveator, Kaa*. 

Dual, tV. 3., Agricultural Collns*. Ulob. 

Beala, A- It.. li(lll(HlB»TlIt«, G*. 

BMuchamp, W. M., Bnldwloavtlta, N.V. 

Boa*. Fra.nl, Cllark [riilror^liy, WorcoaMr, MM 

Boaiwlob, Arthur B.. M.iutflalr, S4. 

Bradley, MUtOii, S[.rtngflald, Maaa. 

Uriutuu. I). G: rblladalphU, Pa. 

CbBiidtBr, H.. Buffalo, N.T. 

Cumvtock, Theo. B., Taoaan, ArlKma. 

Craclii, y. W., OMorado bprtdga. Col, 

OaTU W M.. aarvard Collog*. Canibrld(«, Umm. 

Dtoiio'tck, Qoorgo, Cwnobla l.ake, N.H. 

Karrluetoo, t H., Acncultarat SiaUon, Cbaopalgs, 

111. 
Kerre*, Bair, Now Tork City. 
PlmuM, Simon, jobDi Hopkloa liuWenlty, BalU- 

nicf^, M>1. 
Poiiiiay. P. Has. Bodieotor, >.Y. 
OMIaudoi, B- U., KMidall Orwau. Watblnsiou, D.C 
Oarmao, S , Huaaum o( C-jatp. Zool., Caabrldcv. 

Mm*. 
Gol<leu.Ka bortua K, Acrtcoliural CoUac*. iMttLf- 

oLte, iBd. 
Halo, Bdwin H., CUcaco, DL 
Ualr, Oeorce B.. Boatou. Masf. 
[laJis llorstlo, CllotOD. O&t&rto, Canada. 
□all. r. Prootor, CUrt tJalTeraliy. Woroeatcr, Mm*. 
Hautod. DyroD D., Rntcera CjUw. How Bratia- 

wlck. N.J 
nawonb, Er«-mij>, Oekalooaa, Iow& 
□ay, u. p., irviufiou. ma. 
IlaynOB. Ueary W„ mMiooMaae. 
aaMU, n. A., Weauior Buronu, Waablonoa, D.C. 
Howlit. J. N. I)„ Bureau of Btbnolofy, Waabtogioo. 

IJ.U 
BIcka. U B.. Ll&cola, Hob. 
Bill, K J., Chleaxo. riL 

Hill. Ura A., Naval Uba^rraiory, WaabtbcVoO. D.0, 
Hlieboock, KoiniD, Wanbloftoo, D.C. 
Hotcbklaf, i»4., Stauot^n, Va, 
Howo, Ju. Loirtfi. LoulsTlJlo, Ky- 
Hubbard. Oardlnar (i . wanbiiKton. D.a 
JaiBoa, JoMpB P.. Acrtcultural I>epL, tTMblncton. 

u.a 

jobuaoD, Bcviir B , Miami University. Uxtard, O. 

K«'ll«riiwn, Mra. W. A., Ooltimoua, u 

KelllcMi. D S.,Slst« Ufilv«niiy.Coliuibiu,0. 

XAcliivkie, a. Prlucoiom, N.J. 

Hct.'ariby, Oerald, Acr|.niliural 9MtlOit, Itaivlcb. 

N-f, 
Macl>iH aid, Aritiur, Waaliliiicuxk, D.U 
Mwwali, U. T., Hetucbon. N.J. 
Mawb.O.T., BtnltlUDiilaa IsMttaUeo, Waabluftoo, 

D,f. 
NlctrOV, 0. P., Bottoo. Uaa*. 
Nntiall. U'Orce U. P., Jobna Uopklna Unlrontty, 

llaliltporr, Md 
Otlver, J. B., Oomoll Vnlveraliy. Itbaca, N.T. 
UoDoriL, Uenry P.. c-olnmota CuUoko, Now Tork 

Cliy. 
Obcorti. Ilerbort. MsrlvatiuriU Collefo, ait)«8,Io»l 
Pammet, L. □.. .4|rl(-uliural iSiailwu. Amaa, Iowa 
PiUfibury. J. 1)., Mmlib Coilsro, NortbamptuB. Mml 
Rnttner, W. D.. L^itiint'.u. Vn. 
rtcbotoldt, IC W , WaaMOct^^a, L>.C. 
Scrlptiuv, E. W.. Clark Uiii«»r-lty. Womwiar, Kaaa. 
SlAdo, U. D,. Uuaoum Uomp. Kooi., CanbrlOCbi 

Soilib. Jo&D B., Hiit<»n (Villece, New Brvmwld. 

H.J. 
BtoreiMou. 8. Y., Pbl lad ol(i tola, Pa. 
Eltime. Q. B., Colorado 8prtu«>. CoL 
Thunlou, K. U., Cornoll UDlToralty. Itbaea, H.T. 
ToOd. J. £., Tabor, low*. 
Truo. Pradorldk W., Natloaal MaMiim, Watblbg- 

ton, D.C 
Twnwr, C. U„ Uoltonlty of U1o>rloiuttl, Claelaaalt. 

a 

Ward, P. Dec. BarriPl Vnlvsnltr. C«qbri4cv. 

Mwo. 
Wwd, Staulay M., Beraaloa, Pa. 
Wardor, Bobort k. Howard UtUTenUty. W«blBt- 

ton, D.C _ 

WolcL Wtu. D., Johoa Uopklna Oalvarslty. Ballt- 

mors. M.U. 
WMLUerald N,.aark CuWerelir. WoKMior.MM^ 
WlUlamB, Bdward U.. Lwlilgb Dnleanltf. Belblo- 

baoi. Pft. 



I 



SCIENCE 



NEW YORK, MAY 80. 18W. 



THE GROWTH OF CHILDREN. — IL 

In No. 488 of Scienn 1 ba^e tried to show that meawr^menu 
oTcbildreo of a givea &Re ure, aa a rule, not distributed sym- 
metrically arooDd th« averaxe. t>ul that thuy are dtvtribuu-d 
Brmmetricallj'. the curve being exprcs^-d by tbe formula — 

( 1 4- c «> , -g .!!•■ 

.V r a r 

Id Ihia eKpreasion « U a small conetatit, Jf the iu«au varialicui, and 
u the deviation from tbat mc^asureiuent which beloiiga to th# io> 
dividual which will flnatly \m an average imlitidtin.! in rt>i,;ard to 
the mva«UTtrin«nt under conmO^ration anJ who»« duvplopiuent 
corresponds exactly tu that of Ht ug)?. Id this «vdw tbe measure- 
ment may be called that of ibe average individual, althoueh it ia 
not the average of all the meaBureoieals. 

Suppoaing aa exten^iive series of obscrvatioOB on cbildrt'i) of a 
certain age to be tilveo, tbeqiifi»tion arises, liow to tind Ihiit value 
which belong** to tbc avprsge individual iind bow to find the mean 
TariatiOD. The number of obeerrations between the limiu a and 
b wUlbe 

6 



Whenever a and b remain the Rime multiples of X, the value of 

. If 

this intt^gral depends solely on and a cable of tbe values of 

the int^'grai may be computed. It is couvenittot to aseuoie a =: 
— V ami to compute (he intejtraL Followlni; ia a brief table of 
I integral;— 


u V i &> 

J_e-'' Jt-S^r"^' 

f 



/^ 



if 2^" 



aoiosio 



-0M-9M 



oiooasoi-ooei 



OBO MRBVCUXOO 



tLons 



-9M 



MO +aai 



ipLO 



-fUMl-t^JHl-f^Jt -H>-IO 



DjxaaooomojocM 



aoeM 



a.ooi><LO»t4aoat(i 

laoontaoon iKinag ojxh* o.KM:a.om o.ooia 



[uwa|O.CB38,o.am <x«i8i 
luwojaoM'aoMo 



X04M 



JaoMiaoMo acrw oiom 
Q90*t|a.t«maistt 



T 



9.o«t7.D.(»xP|(koi?so.oi4««.oiita(m 

Q.OMI 0,1 BO) (koeiT DLOtn aMor a.(»u 

« I7S7 Ai*>* 0- i'*w.isn 0. ittf a 1 i«t , 0. looo 



tkvm 
D.«uai 



ll,87(ll|O.SRUll].M8 

0.5900 ().s«]o,n.iMoa' 



a.Tma.TmmT4» i}.Ttm 



asan jusow atsoo iKtiat ojeu a.3ffra|0.ieMa 

I 
(UUOD 0.6000 a«aoa o.4aoo o.vanmim o.*uoa 

o.7n«iaffiii&'ae7ae(>,s9asas«iaaBmlaaoBS 

I . I I 



■ u. 



iLMNiiLamojm 

o.aaMj&«aa 

ONMiaflni 



0.SII97 Oiaslfi 



asm assTsiostai A9oaaoT«»o.TTBi 

' ' ' I 

oiB8M,o.BM»^H06i«.ati«oioonaaa]« 

1 I ' I 

1 I If 



".tsm aW7« J.9DW 



0.'MK,(i.V9tlO.W» 



0.nv7,9.m»i'>.Bng').m»)|o.mibtii9BW ei.nh p-ntBAMrTVAmr !).>«-& 



i.mibi 



D-m 



iUB«> AWI3 VBca\<.geet 



T 



I 



The eerie* of aottiat obaervatious mast cormpond^to^oae of 
these llteoretical curTi>». We must find those values of e and 3t 
whicb a^ree moet nearly with the curve of the abscrvatioDB. o 
and Jil may be determined from any two valuee of the ioiii^al. 
Tbe must probable values will be th<»e whicb are found by takiog 
into consideration all tbe given values. This may be done in the 
followioi; way: We will call tbe value for whirh u = 0, t/; then, 
aoj obsefTcd ralue 

The average of all observed value* 

J if v' 8 "' 

— » 
(1) J, = a+eif* 

Tbe average of the Hquarea of all obtw;rve<l t-aluew 

J U »'Xr 

— oo 

= (7M 9trcJ*» + Jf« 
(3) At = — V* -t-Sir^, + lf»; and 



,(»j r = J, ± /if* - {A, - j.M. 

By substituting this value in (1) we Bod 
(i) JL?C - T »^Jf*- M, -A'l 

By computing tbe average of Ibe observations and of tbaJr 
squares, we can, therefore, Und i^sUy a iterieft of tbe three valuaa 
Uxt M, c, nod we have to select the one whicb givm tbe most sat- 
iafactory agreement between the tbeorettcal curve and the actual 
curve, i.e.. the one in whicb tbe eum of the squares of tbe differ- 
ences befween the two curves are a mialoiun). Tbe actual coot- 
putatioQ becoutiiit a liule fiuipler by substituting 

¥ =:C + p where C ia equal or nearly equal A\. 

The average of all y a, = E7— (7 4- e Jf * = 

Theaverage of all »■ a, = (U- C) »+HV~C)(A, - £7>+Jf 

= CC- 4.) ■ - (U-A,) • -I- Jf " 

''■=-^i± Vjr»-fl,4-(C-,(lj". 

I wilt sliow tbe application of this method by computing tbe 
Btature of I'J-year-old girls, meaaured in Woroeeter, Mass., 1801. 

US obeervotions are itvailahle. 

^(=s 1146.0; 0=1447; a,=AU5. 
U = 1446.6 ± I' iri-lMt«4.84. 

We assume various values for Jf, and 6nd the correepondiitg 
eJf 



valuee for U and 



t'iw 



JU 



u 



78.S 1455.« 

74.0 14A7. 1 

74.8 1458.5 

74.4 1460.7 

Then tbe numl>er of cases which are required by the tbeorr 
may be found from tbe above table, while the observed Dumber 
of CMes are found by oompuUng U~iM, CT— S.SJf, Mc^ and 



ejr 

-0.040 
-0.057 
-0.064 
- 0.070 
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counting the oumbw o( cases below theee pohiU. Bjr this process 
we Bud the following resoH*: — 
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V = TM. 


K=Tt. 


Ar=».« 


Br=Ti4. 
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Ob- 






Ob- 






Ob- 






0]>- 






■ 
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lbs- 
OtT. 
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00 
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0.0 


0.8 


-0.S 


V-iAU 


0.0 


as 


-aft' 0.0 


as 


-"» 


a.« 
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-08 


0.1 


0.9 


-0.S 


I7-S.0V 


"■• 


z» 


-lA t.*! S.0 


- IJ 


I.S 


8.1 


.« 


13 


a.e 


-1-4 


<7-iaV 


1.4 


*s 


- 1 « T.a &s 


-I.( 


8.« 


ar 


-AS 


f.O 


S.9' i- 0.1 


r-Lov 


».• 


i&aj.aft is.8| \*A 


* aa 


10.8 


%M 


-M 


1«8 


9n.9-n.ft 


C-UM 


»7 


»f -^19 9i£\ SCO 


-» L9 


4n.a 


KB 


♦ S.7 


4M 


97.0 


■1-4.1 





W.O 


HJ -r LI SB.O 9(7 


*%.% 


'0.0 
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■•-a* 


t9.l>, S7.0 


-t.ft 


V-^-MM 


!».9 


n^aUu^ TBJ' 


74.D 


>3;S 


76.8 


TU 


*M 


7e.rf TB.a 
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.* t.fi 


C74IJ)lf 


«.D 


Ml - » 


na 


B7JI 


- L9 


8S.» 


BTJ 


-I.S 


m.9 88.1 -S.3 


V + \JiU 


n.t 


t».« - 1.7 


ia.« 9M - 13 


M.« 


■0.4 


-?.fi 


u.t 


u.a - ii.7 


r-(-i.oir 


B»,l 


«M-«-M 


M 1 «8.S «(UI 


«.l 


n.a 


+ 03' 


n.i 


VB-Ti-i-ai 


r^Liv 


W.I 


«B.9-'.ft 


M.I pa.S'-a5 


«.l 


N.7 


-03 


N.l 


ga.T-iu 


C+LO^ 


too.^ 


MB - 0.1 
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100 .Oi 0B.«,4 CI.I 

1 1 


100.0 


N.9 


+ ai 


lOO.n 9S >if 0.1 

1 1 



2 4« 



onto 



aEj» 



sr.TB 



aB.M 



We find, therefore, the following eetiefl of TElnes ccnrtsponduis 
[ best bo the aeries of obBerratioa^ : — 



jr = 7-t.O: tr=l«7.1; 



alt 



= _O.0B7. 



It is cleor tltul ihiH niRthod i^ivea the more Katiafuctory rceuIlA 
the greater tbo number of oTwervoiioiia. If the number of obeer- 
val-kms is smnll, a etight change in the value of Af may change 
Mny single value so much, that the regularity of tJicHerieH £ A* is 
|«o much &ffect«d that th^ point where this sum bcPom(« a mini- 
;iDam cannot be determined very accurntcly, although it may bo 
rible lo And it very nearly by assuming a sulttciently long 
of Jf on both sidrn of the pri>b«ble value and applying 
iphical methods for finding tb« mininutm. The diflerenc«>{i b>e- 
tweeu the avorage of all statures and th** utalure r>f the average 
■child of a certain ase is quite cynsidt'rable, 1 bavM cotiiputed 
"these valuM for the agea of II. 13, and 13 yean, of girls. 

Oirls: 11 years. Stalnre. Average: 1870.0 V= 188(1.9 A *= + 1«.» 
'■ 12 " " " 1446.6 1457.1 4- W 5 

••' 18 '• ■• •• uw.a i5oe.5 f ia.5 

As might bav« b^en expected, the statiircB during a period when 
the rate of growth la decreaaing, are higher than the AverngeR of 
all statures. This difference will continue until the aduh stage 
it niched. It becomes al»o prolwble that the average individual 
does not grow as long m the tables of averages seem to indicate. 

FKAltZ DOAS. 
Clvk ITnlvcnUr, WorcMter. MuB., April SB. 



THE BROOKLYN INSTITUTE ANt> POLTTrCAL 
SCIENCE. 

Thk Brooklyn Institute of Arts and Sciences is an institu- 
tion that has earned a national repiilalion for its unique aud 
HucceiflffHl educational work. Founded jn 1824, it began Hve 
or six jears ago, under the direction of Professor Franklin 
W. Hooper, a career of greatJy increased usefulness and in- 
fluence. To-day it has nineteen hundred subscribing mcm- 
bcra, organised in twenty-five department* of work, a prop- 
erty valued ttt ^0,000. and an annuai income from member 
'Sfaip fees of opward ofCHiOOO- 

The membership of the institute, white it includes a con- 
•iderable number of diatitiguisbod specialists io the rarioiu 



departments, is largely made up of people of general cultar 
and of young men and women who, without beiog able 
continue their studies in college, are intelligent and thought-' 
ful, and interested in one or more departmeuls of study. 
The largest and, considering the standing of iti membeni id 
the ooinmuuity, the most inlluenlial of all the departments of 
the institute is that of political and economic ncience, organ- 
ized in Dcccmlwr. 18B9. with Professor Rtelin<ond Hayn- 
Smith, tlie spfcialiitl in statistical science of Columbia Col- 
letfE^, as ita J^rsl president. 

This department haa already done a most excellent wot 
In Brooklyn, in its department meetings, its courses of \t 
tures upon subjects in political science, and in the addreaac 
of dts(iugui$thcd jipeakers, given under its auspices, upoo' 
uccasioas or wide popular iulerest It is largely to tlie slim- 
ulating influence of this work during the last three yean, 
that ihe proposition, recently made lo the department, to 
establish a m^hool uf political science, is due. Excellent as 
the leclurua and anniversary meetings of the department have 
been, the nieinbeni now demand something more aystemaliflfl 
and speclaltzt^. ™ 

The plan proposed c-on tern plates the ultimate establish ment 
i)f a fully e(iuipj>pd school of pnlitical science with elementary 
aud advanced cuurnes in civil government, political economy, 
social science, and history, at nominal ratos for tuition. The 
proposition to establish aach a Kchool was enthusiastically 
received at the recent annual meeting of the department: the 
only question now is as to the proper ways and means for 
putting the plan into practice. 

Il is evident that there are grave difficulties in the waj of 
the successful carrying out of such a project. The lack of 
uniformity in the acquirements of the membership of the in- 
stiluLc, aud the iufluenceB tending to interfere with a faitb- 
fiil attendance upon courses once begun are not so great 
ubslacles as the dilficully of Qndlng instructors with ll 
qiialilicaliuus requisite for this particular work. The er« 
tivH committee of the department, to whom the whole mattt 
was entrusted with power to act according to their judgment 
in the matl«r, will not be likely to move hastily. Should 
sufficient encouragement be otfered in the way of a moderale 
endowment, the school may be opened in the fall, and 
courses in some of the above mentioned subjects offere d for 
lH92-d8. 

PREPARATION FOR THE STUDY OF MEDICINE.' 

Incomplete is a discussion of this subject that dues 
include a consideration of the great value ot an elementary 
knowledge of Latiu and Greek. 

I here most seriously disclaim any attempt to prore chi 
devotion to Latin and Qreek for the purpose of reading tfa< 
literature of these languages is either requisite or even d« 
sirablti as a preparation for the study of medicine. The Held^ 
of modern literature and of modem science bus become ao 
vast and important that the average student will And neither 
time nor relative profit in the attempt to matter the andeot 
classics. 

I do, however, earnestly advocate the study of the rudi- 
ments — I mean simply the rudimenta — of Latin and Orcek, 
as most valuable labor-saving instnimetits in acquiring an 
English, a acientiflc and a medical education. 

I AKk indulgence, if I dwell somewhat at length on this 
portion of my subject, for I think we are in danger of loaing 
sight of the many and great beneOts, which every true stu- 
dent will receive frum a judicious study of some thing* it 

< AdilraM or rrMtdsnt E. L. llolmc* KiMk. MftUcal OalU««. Ufeteaa». 
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living dead lan^ua^s. Hy argument tarns on the 
vrord jndicioiis — n^ «i>"plie<i to the eiWnt and in*lhod of fbe 
study. The old tnethtxls, as un|ihiInsopliJca1 as they well 
uld be, aod th« undue t)m« and labor devoLed to tlie clas- 
lics are worthy of radical change in the modern system of 
«ducstioii. 

Consider the vast array of technical terms and of common 
IngliRh vrordn in our general and scieotiSc literature, which 
arc also pure Latin and Gr«ek words. Look at thiR r<^mark' 
able aeries of paradoxes! A youui; man may never have 
I t«aniHl a single word of Latin or Greek, and ret under ordt- 
^■nary circumstancva he has learned by hearing and reading 
^B£ngli&h aeveral hundred I^lin and Qreek words — if be is 
^BsBpecially intelligent, at least three thousand. When be 
^Vreceives hi;« degree of Doctor of Mwiicino. be has learned by 
^Btb" most painful loll t»vera] hundred technical terms taken 
^Kfrom these languages — and still does not know a single word 
^'of I^tin or Greek. He can count in Latin and Orock and yet 
I is in ignorant bliss of the fact, for bo could not give on de- 
I maod a single numeral of these languages. He already 
j knows the names of several colors, of several of ibe ele- 
menta, and yet ninnot tell one of them. He know.s the 
Latin and Greek names of every member of the body, of 
evpry organ, tissue, Sbre and fluid and of all their diseaises, 
of all the senses and function?, and the words to express 
I writing, describing and meoauriug. If, however, he was 
^Va^ked to give the Latin and Greek synonyms for any uf 
^H Ihem he could not give it. 

^^f Now for Ihe pith of what I have to sayl A rudimentary 
' Latin, as also a Greek, (rrammar with the readers should be 
constructed for the priuiary object of toaching Engliiih — 
secondarily of teaching TjAtin and Gre«k. 

The IjBtin grammar, sjive pprhaps fifty oonneclives and 
other important words should contain scarcely forty pages 
of declensions and conjugations with only a very few rules. 
£very word of thi? grammar should be a good English word 
with possibly a slight change of a letter or syllable. 

The Latin reader should contain at least a hundred and 
fifty pages of pure, even elegant Latin from classic prose and 
from poetry, almost every word of wbleb would be a good 
^English word. 

We will present a few ezamplfs: 
"Labor ouiuift viocit." 
••Poetft nasrinir. non fit." 

" facilis descensus Averno: 
Koctes atquedies patet atri janua Dilis 
Bed revocare gmduni superasquw ovadere ad auras. 
Hoc opus, hie labor est." 
Literae adulescenttam aluut, senectutem oblectant sec- 
tindas res omant, adversis perfufciuni ac anlatium praebent, 
delectant domi, non impediunt foris, pernoclant nolnscum, 
peregrin an tur. rusticaiitur." 

"Homo sum, huinani nihil a me alienum pulo." 
"Pallida Mora aequo pulsat pede pauperum tabumas 
gunwjue turres." 

Tbase of course could be preceded by many simpler sen- 
mces, such as " Teuipus fugit." "Bm sacra eat mi^er." 
As the multiplioatioQ (able must be committed to memory 
before Ihe child can progress in arithmetic, ao the few pages 
of declensions and conjugations must he memorized, that the 
beginner may become (perfectly familiar with Jjatin tennina- 
lioas. With this preliminary exercise the scholar would 
then find no perplexities and would read almost at sight all 
ihe sentences in the reader. 

la the vocabulary at the end of the reader with every 



principal word should be arranged all cognate words. With 
the definition of each word should be preaeoted all English 
words derived from it. 

Instead of exercisea in transposing English into IaUd, I 
would for the 8r8t year direct the energies of the pupil in 
the discipline of memorinug by easy tasks the classic sen* 
tenccs I have just described. 

There seems to be a growing prejudice among educator* 
oF recent limes againnt the practice of " learning by heart." 
I am convinced there is no way by which one can make mora 
rapid progress in learning a language, either ancient o» 
modern, than by committing to memory wisely selected 
sentences and pbnuws. 

This is the natural method of learning a language. The 
child, from the time it attempts to utter its first syllable, 
never speaks that syllable perfectly till it has learned it hyt 
heart. In a single year the pupil will learn far more Latin 
than in two or three year* by the methods osualty pursued 
in our public schools. 

The same plan should be pursued in teaching the etenienta 
of Greek. Thirty pages of ^ nimniar, each word of which 
should be an English word, except fifty conoectivea and 
other important words, would suffice. 

There would be some difllcully in fllling a Greek rttader 
with gems of Greek, which would at»o he English. A com- 
petent Greek scholar, however, with the aid of Qfty con- 
nective words not Eogtiah, could cfHnpile afew such aen- 
lences and paraphrase others. He could arrange simpla 
narrative of facts from history, biof^raphy, geography and 
mythology, in which the several hundred Greek words in 
our language could be formed into quite long sentences and 
convey much useful information. 'I 

Pardon me for reading a dry list of familiar syllables to] 
call to your minds a multitude of Greek English woTds| 
which, properly arranged, would fill many paires of in- 
structive reading — words ending in graph, grtun, meter, 
logue, asm, scope, sis; words commencing with dia. a or an* 
kala, para, apo, hypo, hyper, hydro, pbos, aym or syn, phil, 
peri. lech, lel ; words in which the following ore imiwrianl 
syllables, hepat, soma, stoma, ptoma, tony, pneuma. dem% 
crat, arch, bion, phun. tone, sarc. 

There is a great need of such elementary text-books tor 
the use of profe&sioual students, tlie preparation of which is 
worthy the attention of any ingeniouB and thorough Latin 
and Greek scholar. As far as I am aware, those which have 
been heretofore arranged do not poesess vocabularies suffi- 
ciently extensive for the use of the medical student in study- 
ing technical ternu. The portion devoted to grammatical 
forms is also inadequate. Moreover, the quotation!* and 
other senteacea are not selected with reference to their elc 
gance of expression and beauty of seiitimeot, which reuderj 
them suitable for memorizing. Nor do they seem to be 
lected with special reference to the useful knowledge they 
convey. 

The vocabulary should be sufficiently extensive to present 
not only all words used in our general literature, but also in 
the sciences. The following examples will illustrate my 
meaning: — 

Tango, langere, tetigi. tactum (oontingo, contiogere. con- 
tigi) ^ To touch. TacluB = Sense of touch. Tangent, tangi- 
ble, inlau^ble, tact, intact, contact, contiguous. OOOttgaity, 
contingent, contingency (integer, integral t). 

aapMaHa> = To tear flesh like dogs. Sarcasin, sanwatii 
ffap«i£w!=To play. Sarcoasa, sarcoaia 

ffapHiHoS = Fleshy. Sarcou*, saroocels- 
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tfapHtupaytii ^ Flesh consuming. Anasarca. 

Caf>€-HOi= Plwh. Sarcopliagua. 

" Kaxcov Jis \ayoi" 

Maxof =Bad, evil. Cacodyle — caoheclic, oac«xy — cftc- 
oethes, caeophony. 

TteKayoiss Tbe Sea. Archipelago. 

After this study of English. Latin, and Greek, the student 
ean uuiJcriiUiuU without dilBvulLy ttic toebuical lerms of 
«very science in ev«ry modern langiiaEre. He is also able to 
trace tbe derivation and meaning ^f new terms which are 
oontitautly furuietl lu ©very dtttiartmvuL of knowledge. 

He pcK<.w>HHe.i the key by w}nrh he can acquire two miKlern 
laoKuases in the time otherwise rvquirvd fur ou« ; h« enjoya 
• deeper insight into the spirit of all literature; he has a 
■ystetiiBtic knowledge of sufficient Latin and Greek to enable 
faim to continue alone hi« r&adiDf{ of the classics if he has 
the time and taste ho to do; he has increased and perfected 
the vocabulary of his own language, which, in very great de- 
gree, is a Dieasure of mental developnioot, and which possesses 
sn intrinsic value almost beyond estimalion. 

This course li relatively easy, since the pupil makes use, 
through every step, of a large vocabulary which he ha« in 
g^reat measure already at his command. After he has once 
learned the iuflectiona. he makes rapid progress in cumpre- 
fcendiog the simpler forms of construction. He soiin n^og- 
'-nisoB at a glance important " stems " in Enj^Iish words, even 
when they are diiicpiised, as in tnicrobtf and autobiography, 
in telescope and episcopal, and in chylopoetic and poetry. 

A vast majority of pupils iu our high schools drop their 
■tudies at the end of their second year. They have spent so 
much time in struggling with an absolutely strange vocabu- 
lary and idioms that they have learned very little English 
and still \ixi Latin and Greek. By the plan here advocated, 
they will have made progress in their uwn language and 
acquired considerable knowledg'e in the ancient laQguaeres — 
ftn excellent foundation for further study in any Reld. They 
will have stored their minds with many beautiful sentences, 
epigrams, mottoes, and gems of thought. 

This course will not materially conflict with any method 
vrhicli a teacher may prefer. 



NOTES AND NEWS. 

At a meeting of the Botanical CIul> of Wnshinglon, held 
April 5J3, I89'i. a committee wh« appointeil to cornidiT ami rt'i«irt 
upon tbe qutwtians of a iKitanical cviigrexs and hittaiiical nomen- 
clature. At a special m<wting, usiled May 7, this committee 

'imwented a report, which was uoaaimously adopted by ctie Club, 
to the effect, that, while favoring the tiiial settlement of disputed 
questloasby means of an lotemational couRress, they do not regard 
the pment as an opportune time, but that they recnnimcnd the 

- kfiftroDCe of the quBsiiuu of plant nomenclaturv, (Int, to a repre- 
■entativf buily of American botuntotM; tbi'y uu^j^-et the considera- 
tioa. hy auch a body, of the following qiiasiionH, among others: 
Tbe Isw of priority. An initial date for f^nern. An initial date 
for specie. Th? principle "once a synonym always n synonym," 
Wkst constitutes publioatioa y Tbe form of ordinal and tribal 
Bstaea. The method of citing authorities, Capitaltuition -, that they 
TeeogsUe the Botanical Club of the A. A. A. S. as a repreaenta- 
tive bndy of American botanists, and commend to that txMly, foe 

[discussion and disposal, the subject of nomenclature as set forth 
in these resulutioas, The report was slguod by Lest«r F. Ward, 
Ge« V.i9ey, F. H. Knowlion, B. T. Oalluway, Erwiu F. Smith, 
Geo. R, i^udworth, Frederick T. Coville. 

—31. Fsuru has recently invented a proceas of produciOK alu- 
minium, aoourding to fngineermfir, by means of which be hopc« 
to reduce its price to about Hd. or Bd. a pound, BricQy speaking, 
'his proposed method consists in obtaining, in a cheap manner, 



aluminium chloride and deI^omposing it electrically. Thisdecom- 
positian can be effected with a smaller potential difference than can 
that of the Huort'le most frequently used for preparing slumininni 
by electrolj HIM, snd at tbe rame time a valuable bye product is 
formed in the chlorine lilientted. It in said, however, thai there 
are considerable difficultiea in the way of mahiag tbe proposed 
procees a commercial success, 

— OpiniuUE are being exprvesvd by scientiBc workers in India, 
eaysJVafurc, in favor of the making of sj-stematlc experiownts 
with snake poison. Tbe Committee for the Uanogement of the 
Calcutta Zoological Gardens ar^ constructing, from privnt« sub- 
scriptions a snake-house with the moat modem improvemmla. 
which will contain specimens of all the principal poisonona iiiak«« 
in the country. If the necessary funds were available, anaag^ 
mentA could 1>e made to Gt up a smnll labontory in corn 
with tbe snakt*- house, for tbe purpose of conducting inqui 
all descriptions bearing ii|K>n tiie pathology of snake-bite 
cognate Bubjects and in fulure thet»- would bp no ditflculty it 
arranitiog for tbe carrying out nf nny ■)i«eiHl experiments that 
might be required. It is nnden>tood that Dr. D. D. Cunningham, 
F. R.S, , PrcMideut of the Commlttpe. would in that case Iw willing 
to lake an active part in organising and promoting such inquiries 
and carrving out such ejtpLThnents. includinc the tesliog of tbe 
various allege<l remedies for snake-bite, which are from time to 
time brought to notice. 

— Captain Bower uf the Indian Staff Corps has arrived at Simla 
from China, after a very remarkable journey across the Thibet 
Tableland, according to Aoture. He had with him Dr. Thorold, 
a 8iib-surv»yor, one Pathan orderly, a Uindooseani cook, ttix cara- 
Tsn drivfra, and fori,y-»frt)n jMiniea and muie«. The CaknUta 
correspondent of thi> Tinift, who gives an account of the jcnirney, 
says that Captain Ik>w«rr, leaving I^h on June 14, eroaaed the 
Lanakma Pass on July 8, avoiding the Thibetan outpoat placed 
further i>ocitb. Journeying due east, he pa«4^ a rbain nf s^ 
lakes, one of which, culled Hor-Ba-Too, ia probably the highest 
lake in the world, being 17,930 feel above the sea. UraduaUy 
working to the south-east, the explore! saw to the north a mag- 
nificent snowy range, with a lofty peak iu longitude 83^ and laU* 
tude 36". After many weeks' travel over uplands ezccedlag 
15,000 feet in height, where water was scarce and no inhabitants 
were to be seen, the party on Se|)t, .1 reached Qya-Kin Liuchin, 
on the northern shore of Tengri Nor I.Ake, In longitude &1* and 
latitude 31°. This is within a few marcbe.') of Lhassa. and two 
officiaUi from the Devi Jong, or temporal govt- mor of Lbasaa. nvel 
him hert- loul iiert-mptorily ordered him to go bsflk. But he re- 
fused to return, and a conipromiMe was (effected, guides and ponies 
beiuK provided on hit agreeing to make a. detour to the north in 
order to reach tbe frontier of W«6te.m Cbiua. He reached Cbi- 
amdo on Dec. 31, only just succevdiut: In getting oCT tbe lableland 
before winter &et in. He struck Bouvalot'o route for a few mile* 
whtiu marching to Cbiamdo. Tbe country about this town is wt 
ferlik' and well wooded. Three thousand of tbe monks of Cb 
amdo. wliu lived in fine monasteries, threatened to attack tt 
party, but were deterred on [earning that they carried breech- 
loaders. Cnptnin Bower arrived at Tarchlndo, au outpoM on the 
Chinese fronlier. on Feb. lO. The distance covered from Lanakow 
to Tarcbindo was over 3,000 miles, all of which, save a few ml 
has DOW been explored for the first time. The route for thii 
i:<)i»tecuti ve days lay over a tableland 17,004) feet high. Caj: 
Bower is engaged In writing a report and completing his maps. 

— "Of tate years a cousidt^rablc, and perhaps a dispropottioiut«, 
amount of attention." aays Lancvf , " has been dovot«d to the scien- 
tific explanation of the state of unconsciou<<ac«s. IIm paUio, M 
weUastho profi^t^ional, mind has been treated ad nauttam to 
dtscussions on hypnotism. The relations of trance and slnp to 
«ach other and to various phases of disease have elicited their 
•bare of logical ingenuity and of research. Quite recently again 
an allied condition —that of the numbed aenoatJim ootuequent 
uixin shock, such as that experienced In falling from a height — 
ha< attracted attention, though, beyond tho aasuroncea of some 
who havt> survirtfd this experience that dread and pain oie alike 
absent, we have no cerfain proof of the existence or the eiaential 
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I cliarscter of this merciful torpor. Aocordiog to ProTeaaor Heim 
^H«r ZuncI), whu ba» dcvotasl miKb tittw and tbought to Ihe Inrmti- 
^H[^linn of tho i*uhJM't. tlit-oviiMitioiwst such m tiriw of Ihf MilTerrr, 
^Htf m he ntD tw tvmipd, mcmblt! »otni<what thus? of drowDing 
^Bpervona. In place of pain there i» n procew of Tspid and invoJuD- 
' tary mental actinty, succeeded by itupor; s^Ties of old memories 
fly paei t)>e mind lik^ scenes in Home rapid vision, and life is re- 
I vi»ed, us It W4>r«, ou tli« (hre»bold of death. One is oaturally 
^^ (ofuplfd m iuquin- what is thi.' cxplaiinliou of this «xtraon)liuir; 
^ftttatc. in which tbi- linal calamroplii: aptxMini to be lust in Uitr 
^■•<)resm-s)umber prpcediog it. The preoccupaiiun of rapid cerebn- 
tioo. a species of shock in il»>lf, might furnish a c1u4> to the mys- 
^B,|ery — at all events, as regards the abolition of pain and fear. 
^■We c«nno4 holp thinking, however, that other canaes must he 
oprrating along with this, which nt Srst pr««eDts itsolf as the mn«t 
ob«ioiis. 1 he snaloicy alTordpd by drowning is, to our mind, ev 
pfcialty suK'f^slive. We mar remark that here wc hav» to do 
. with a liijthlv probable alterative of uoruial brain function in the 
^^^timiUaDt-iiedative influence of a diHturbed circulation. The ad- 
^f ^ent of asphyxia implies the tur^^excetice uf all vt-nous cbannfls 
and capillsTies, and lh<? iocn-itsing nccuiiiiilalion in tbi-M' uf car- 
Umic acid. It appear* to ue that tl]« Kaine process must occur in 
falliDR. Ae tt rule the fall takes place with bead downwards. At 
the same time there U exerted upon the respiratory poa^ges the 
suction fuire of the outer air in rapid transit, acting, we may con- 
cludo. hi much the Mime manner as wattr in a larfco tube, which 
dra«rs into its own volume Che fluid contents of any pmall com- 
municating channel. Thus it would seem at least a reasonable 
hypolh&ij!) that tbe comft of deatli in the circamstances referred 

IKO. like the .'Uinie mndil ion in VHrium forms of disf^aite, m eusen- 
■iallj a (iroceiiti of ileuxidation nf tissuw with accumulation ol trar- 
ponic acid." 
I —A preliminary paper "On Drift or Pleistocene Formations of 
Mew Jersey," by Professor R. O. Saliitliury, has been issued by 
the OeolOgirAl Burroy of that Slate. The detailed surrey of the 
Pleistocene (drift] formations of Xew Jersey was begun about the 
first of July of last summer. It Is the purpose of this Hurvey to 
prepare maps which shall represent the diEtribuiiou and the n-'lu- 
tioo of the various tyjx-s of drift formed by the ice. and by the 
^waters ooiauatiug from it. during the glacial or Pleiitocene period. 
Is also thu purpose of the survey tn prepare maps showing the 
etribution and relations of such other formalions as shall he 
found to exist within Ihe State, which were made contempomne- 
ODsly with the drift, or during any part of the Pleistocene period. 
With each sectional map of the Pleistocene formations it is pro- 
posed to publish a descriptive text, explainiug and de«K?ri)iing the 
nature of the various formations »ihp)khI, the method by which 
they originated, their relation-i to each other and to und*n-lying 
formnlioni, nnd the mrtahle chiioKi.'s which they ba*e undergone 
sincv their formation. AIuuk with such deecriptions. whkh will 
be adequate to the anderstanding of the maps, and of Ihe surfaoo 
formations of the areas repreaented on the maps, there may bu 
fiUifgeetiona ooncerniRg the economic Hi^ificancx- of the forma- 
tions. ObUgationa contractisl bctoro ibis work was undertaken 
have Jiuilted the lime which has thus far been devoted to it. Of 
tb0 two months spent in the field, a considerable part was given 
to a general reconnnisaaoce of that part of lh« drift^bearlng area 
adjacent to the terminal moraine. Some of the general results of 
thH reronnoiaannce Are embodied in the report. In addition to 
the work of reconnolssanoe, the dctAiled study and msppioK of tbe 
surface formations ha» been begun, anil tu^ covered that part of 
Niddlesex County, which lies north of the [taritan, mottt of Union 
Coumy, and the south-eastern porU<:>u of £»8ez County. Under 
ttie cireumitanrea it was deemed aiJvisable to maku this report no 
more than a general discuMiou of the drift and of the Pleisbxvne 
fonuBttouH iu general, with especial reference to the phenotDena 
in New Jersey. This report may therefore be regarded as io some 
sense a preface to the tuore detailed reports which will follow 
wben the work which must form (heir basis is completed. 

■ — The eighth annual meeting of the Conference of State Ikiards 
Health will be held in Lansint;. Mich , June 6. 1S»2. The meet- 
lag will convene at lO a.u., in the Senate Chamber of the State 



Capitol. OoT«nior Winans will infonnally receive the members 
of the Coofsrence in the Executive Kooms in the Stat* Capitol 
durinR Ihe day or evening of June 4. The local committee hat 
expre*w>d the bop« that Ihe time of the members of the Confer- 
ence will permit of their liftitinc t''* tbrev other State tiistitutioas 
located at Lancing. Headquarters will be at the Hotel Downey, . 
wbete special rates have been securiKt. The fullowintc questiotw 
for the CODsid«raU0D of the Conference have been received by the 
Secretary: PropoeiKl by the State Board of Health of Connectj* 
cut, (u) What is the must practicnble way of providing a hospital 
for CUDtagiuos dtseasea for a town or community of a populatloa 
of 3,000. the same to be always ready for the recepiionof patient*? 
(b) What will he the Average cost of maintaining it. per aonum; 
the probable number nf ]>aCients It would becalled upon loreceive 
being regarded In the estimate ? Discusftioo opened by Dr. L. F. 
Bdlomonof New Orleans, La., and Dr. LouiB Balch, Albany, N. 
Y. Proposed by the Slate Boaid of Ht^allb of Imliana, Huw 
strict should the quarantine be in caMew of diphtheria and scarlet- 
fever ? DiitcuHaion opened by Dr. ThiM. J. Dilln Ft. Wayne. Ind., 
and a memlier of the Iowa Board of Hraltli. The Mtcbigau Plan 
of Sanitary Conveolioot). by Professor Delos Fall. Albion. >Itcb. 
Proposed by tbe State Board of Health of Louitiana. (a) What 
should be tbe relations of Stale and County Boardet of Ueallb? 
(&) What should be the relation of Suie Boardu of Health to Na- 
tional Aulborilii-8? (e> What should be (be relation of State 
Boards of Health to the State? Diacuiwiou opened by Dr. 0. P. 
Wilkinson, New Orleans, La. Proposed by the Slate Board of 
Health of Penoajlvania, In view of ibe increasing frequency of 
couimunicntion t>etween tlie Republic of Mexico aiwi the United 
States, and of the ninHt.'uit prevalence of typhus fevKT in the for- 
mer country, is there i>uch probability uf Ihe introductiun of that 
disease into tbe United States as to make it important for health 
ofSoers along the southern frontier to use especial vigiiauoe oo 
that account? Discuesioa opened by Dr. Robert Kutherford, 
Houston, Tex., and Dr. L. F. Salomon. New Orleans. La. Pro- 
poied by the State Board of Health of Ohio, Wliat measures cau 
be enforced to prevent Ibe q)t(Mid of infectious diseases iu rural 
districts 'f Diecussioa opened by Dr. J. T. Beeve, Appleton. Wis., 
and Dr. J. Berrien Lindatey, Nashville, Tenn. The relation of 
the Laboratory of Hygiene to the work of the SUite Board of 
Ueelih, by Professor Victor C. Vaughan, Director of the State 
Laboratory of Hygiene. Ann Arbor, Mich. Proposed by tbe Stat« 
Board of Health of Kentucky, Should Slate Boards of Health be 
charged with the admini-Htratioa of medical practice laws? Dis- 
c^UHniun 0|>«ned by Dr. Henry B. Baiter, LAuaing, Mich., and Dr. 
Jtrrome C<jcbran, Monlgomvry, Ala. Proinswwl by the Provincial 
Board of Health of Ontario, (a] Has intra-SUI«, inter-Stale, and 
International action to prevent tbe sewage pollution of slrenfus 
become a necessity ? (b) If so, what steps ar« practicable for 
bringing about conjoint action ? (c) What practical methods ar« 
Bvailublo for preventing such pollution ? Discussion opened by 
Dr, Benjamin Lee, Philadeli>hia, Pa., and Dr. P. H. Bryce, To- 
ronto, Oni. The publlu health work In Michigan, by Dc. Henry B. 
Baker, Secretary of Scale Board of Health. Ijinsing, Mich. Pro- 
posed by the State Board of Health of Tenneaaee, The practical 
working of inter-State notilication. Diacus^ion opened by Dr. P. 
H. Bryce. Toronto, Ont., and Dr. J. Berrien Lindaley, Nashville. 
Tenn. Prnpn>«ed by the State Board of Health of Vermont, Tbe 
part played in the spread of tDbcrcolosto by tbe flesh and milk of 
tuberculous cattle. DiuuMion opened by Dr. C. H. Fischer, 
Providence. U. 1., and Dr. Victor C. Vaughao, Ann Arbor, Mich. 
Propo>ied by the State Board of Health of Pennsylvania, l» tbe 
dJsiufectlou of baggage eBseotial to effective quarantine? Dis- 
cuKtdou opt^'ued by Dr. C H. Hewitt, Itcd Winn, Miim., and Dr. 
S. R. Ollipluint, New Orleans, La. Tbe "unQuished business" 
includes, report of the cummittve to formulate a plan for ilie crea- 
tion and organization of county and other local Boards of Health, 
report of the committee to make a CodiAcnlion of the Health Lawn 
of the different States and Prnvioceji, report of the committee on 
the Collective Investigation of DiM-ases. n-port of tbe committee 
on Vital Statistics, report of the committee on the Prevention of 
Consumption, reportof tbe committee on tbe Pollntionof Streams, 
and tbe Formation of River-Conservancj Commiisions. 
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SuBSCKimoiis.— UoUsd 8Utt««Miiill>BawlA , 98lS0« jrwu. 

On«l Britain Mid Rarupn 4M^J**t. 

OoEnmiuiliiatlaDH irlll bv wploomad frum uij qiiut«r. Abatraota of BolcDtlSo 
pkpvni arc ■otlaltad, Will oD* buodrvd oopiiM of tbp iMia« <tont*li)Iii|t acch will 
be mallea tbe aiitliar uu ngqumit In ftarMiiw, ftajMitcd muiuvoriptf wUl ba 
returaiH] to tbo sutborn onlr wbon tbe r»qiitalt« ftmouM fit poaUc* Moont- 
D&alM iba niAnuAQript. What^nr is InlAcdod tor Inaertloo miMt be Mithebtl- 
Ok[«il br thn DAroe nnit ulilrcaa of tlu> writer; uod nnrnniirUT for imbllcAtlau, 
but •< • KUttrantj of food Uth. Wo do not bold ounnlvtw rsapcoMlbl* for 
any Tiov or opluloaa nif maiiwl Ui Itaa aomniiiikliMtlaD* of our cuiTMpoQdvotB. 

AtMDtlOD U c«llud 10 tb« " WuiM " eolnmn. It Is li)Tslus.b]a to tlioM who 
lun It lt> koUottlnc loIormiitlAO or HMltnir t)«w :>oe)UoDa, Tbo namp and 
*ddrM« of a|>pUc«iiU alioulil ba iclVfTi In toli, aa tbat aoawrrn wiU gii illnwl [o 
tbitm, Tti* " Rinbanjic " ooIdiud U Ilkewiiie opnn. 

For Ad**nialiig &»tw »pplj to HtKHt F. TATLom, 47 L«f»rMt* PlMe, New 
r«rk. 



CUBRKNI NOTES ON ANTHKOPOLOGY.— VI. 

laHhd bf D. n. RriHtoa, U.D.. U..D.-] 

Proto-Historic Ethnology of Atia Minor. 

BSAOTiruL book, just publiahcd in London, Porrot and 
Chipiez's " History of Art in Phryi;ia. Lydia, Caria. atid 
Lycia," sums up in an attmclire mariner the authors' opin- 
iooa about the etboolotfy of Asia Minor at the dawti of his- 
tory. They PocojtDizD that the evidence all points to the 
western origin of the Aryan |>eoplo8 then dwoUing thcr«. 
The Phryjrians, Mysiana. Htthynians, Lydians, CarianR, Ly- 
eiaas, aud Arnieaians, all apuke lunguu^ts and dialects 
belonging to the Aryan atnck, and all can be traced b»ck to 
their ancient scats in Thrace. Of thcae, the Lyciana. whose 
tongue pr<wenl!i marked analog;!^ to Z«iid and Sanscrit, were 
probably thn flrat to crosH Ihu Hothntpont. 

This (Treat Hellenit; migration doubtless occupied e«a* 
luries. It was approximately mincidenl with two famonit 
erenlA in the history or the country — tbe fall of the power- 
ful nillile kingdom, and the Trojno war; in other words, it 
occurred about twelve hundred years before the Christian era. 
The Hittites fell beneath the attacks of these Greek inradera 
Bad the forces of Xtamses lU. of the uiaeteeuth dynasty. A 
number of them took refuge in Cyprus, as it is just at this 
time that the Qittite ioftuence oo Cypriote art becomes visi- 
ble. Though Perrot and Ghipiei do not call attention to 
this ItttLer fact, it is attested by rec«;Dt exearatlons (reported 
in tbe American Joumat of Archaeology. Sept.. 1S91). 

A nml^riaJly different sket*-h of the subject is that laid 
[before tti« Anthropological Society of Vieuua iu January 
last by Professor W. Tomaachck. He grants that the Phry- 
gians, Armenians. Uieoniaiis, Skaiaos, aud Cabali were of 
Aryan blood and Ruropeati origin; but he denies both of 
these Iraitii fur the ('ariaus, Lykaonians. PtsidiauH. atid 
Lycians, All these and mftny smaller tribe-H he would 
group into & widespread, isolated linguistic stock, along with 
the Leleges of the Grecian peninxula. lis eastern most branch 



were the Tiburaui, who lived on tbe Trestem slope of tbe'fl 
Cilician Amanns, and whom h« identillea with (he Tab«Ia of 
tbe Ai^yriuu inscriptions and the Tubal of the Book fif Qene- i 
sis. The Alarodi of Lake Van were another member. I 

Physically, this stock was Khnrt and brachycephalic. and ™ 
succumbed easily to Aryan and Semitic inroads. Fragments 
of its language can still be collected from the curreot dia- 
lects of Asia Minor, especially iu Cappadocia; for instance, 
six. tinffir; seven tiifli; eight, mtUli,- nine, dar^jar or 
taankar; woman, tadtx-: child, ifne; daughter, zzemaza; son. 
ted<teme: etc. These words show no affinity with any other 
tongue. The frequent locative terminations assua, eanta, 
and anda, occurring throughout Greece and Asia Uioor, 
belong to this ancient speech, aud serve to deQnc its liraits. 

The culture of its members was bv no means savage, as 

tbe Cyclopean walls of Hollas were Lolegiau structures, and 

tbe names and worship of .\ polio, Art«>mis, and other Grecian 

deities were derived from the same source. i3o. at least, ia 

Professor Tomascheb's opinion, wliuse article is printed in 

tbe last issue of the " Mittheilungen '' of tbe society referred ^^ 

to. I 

Ethnography of Indta. 

Dr. Eoiil Schmidt is dooeiit of anthropology in Leipzig 
aud author of an excellent text-book, " Aotbropologiscbe 
Methoden." In recent numbers of the Oiobus be baa given 
briefly the results of some of hiR studies on the physical 
characteristics of the natives of India. Tbe article is illus- 
trated from his own photographs and presents some higblf 
interesting types. fl 

Dr. Schmidt doc« not quite agree with the obsorrations of^ 
Ur. Risley, to which 1 bave alluded iu Science, April 8. 
His own cla.<tsi(icalioQ of the native types is as follows: — 

1. Narrow nused, fair skinned. 

2. Broad nosed, fair skinned. 
^. Narrow nosed, dark skinned. 
4. Broad no»ed, dark skinned. 

No. 2 he acknowledges is merely a mixed type, result- 
ing frum intermarnsge of tbe white Aryan with the 
Dravidinn stock. The real contention comes on No. 3, the 
narrow nosed, dark skinned type. An example of these ar* 
the Klings, day-labcirers, constantly seen iu tbe commercial 
cities of the Straits and the neighboring islands. They are 
considered of Telugu or Tamil origin, but have fine and regu- ' 
lar features, symmetrical bodies aud superior beauty; yefefl 
their color withal is often that of the darkest shades of the 
s(;ale. They have been uonsidcred of miied descent, buL 
ugaiust this theory their hue and tbe fixity of tbe type seem 
to militate. 

In conclusion. Dr. Schmidt expresses himself as oppoaed 
to designating the two ground-forms of Tndian ethnic type«B 
by the terms "Aryan" and " Dravidian; " because th«««^ 
are rather linguistic than ethnographic designations. Bet- 
ter, bethinks, refer to them as light and dark, platyrbioio 
and leptorhinic types. 

The Identity of Primitive Art-Motives. 

It would be well worth while for those who seek to estab-' 
lish ethnic stHliations or prohistorio connections between 
nations, on the basis of the ideutily of their art and decorative 
designs, to peruse carefully the little work of Professor Alma 
RaimundHeiu of Vienna, " MBauder, Kreuze. Hakeukrcuxe, 
und tlrmoti vische Wirbelornamente in Amerika" (Wien, 
Alfred Holder). It is the result uf nearly a score of years* 
study of stylistic ornament and the development of design. 

In this essay tbe author has confined himself to art-motivea 
found among the native tribes of .America, numerous exam- 
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I'ples of which he aQBlyzpi with a nuister hand. He reaches 
the coocluBion, which I am convinced can n«Ter be over- 
thrown, that the original and primitive cxprMBJons oT the 
artistic seDtiment reveal tbemsekes everywhere in a serieK 

■_ot motives which diapla; a surprisinff and almost complete 
limUanij. This practical idcutity coolioues high up id the 
evohtlion of art-forms. Il i« not to be attributed to any his- 
toric coonectiou between uatious. uor to any prebistortc 
reUlion* or itfstruction, but solely to tbe niiity of mind and 
its expressions Ihroueh all humaiiily. "Thousands of 
ethno(rr*phic, religious, symbolic and artistic panillelji, with 
which ethnngmphy and archn>olO|;y are making us familiar, 
are easily explaiopd by the organic faculties of the mind of 

I mail. This is true for all zones and for all lands of the 
earth where man has slowly developed from simple to com- 
plex artistic conditions." Were these maxims fully under- 
stood, we should have fewer attempts to trace Greek and 
Assyrian buck to Egyptian, or Central American back to 
Asiatic art, than has of late been the case. 

Native Fairs in Alaska. 
The early conveyance of articles of Asiatic manufacture 
far into America is matter ot surprise for no one who is 
acquainted with the commercial and migratory habits of the 
oativM of the Northwest CoAst. As slaves are part of their 
stock in trade, Asian blood and features were introduced 
without a general or even partial roisfration of Siberic tribes 
across Behring' Straits, for which, eft* rtate, there is no evi- 
dence at all. 

The limes' and places of these fairs were recenty stated by 
Hr. I. Horner from information supplied by Lteut. Milus C. 
Qorgas, U.B.N., in an address to the Numismatic aud Anti- 
quanan Society of Philadelphia, as follows: Beginning at 
the south, a fair is held in June at Port Clarence, just south 
of the narrowest part of the Straits. Il is numerously at- 
tended by the Chukchis of Siberia, (he natives of SU Law- 
rence Island, so-jlh of the Stmita, and by others from Cape 

.Frince of Wales on the Americuu mainland. Tbc socond 
fair is held at Wotham Inlet on the north shore of KoLxebue 

'Bound. It loHts thn>ugh July and August, and is attended 
by about l.SOO people, some ^iberiaus, but mostly natives, 
especially from Point Hope, these being the principal traders 
of the coast. A third fair is at Point Lay, and a fourth at 
Camden Bay, not far from the mouth of the Mackenzie 
River. 

The trading boats make a regular round of these fairs, 
carrying articles iu demand from one to the other; so that 
some from the far interior of Asia will in a few years be 
transported along the shores of the Arctic Sea. aud soutlierly 
indeSDilely into the centre of thecontineol. This has doubt- 
less been goiug on for centuries, and would explain the pres- 
ence even of Japanese and Chinese articles in ancient burial 

Iplaces — if siich were ever found. 



NOTES ON LOCAL JASSID^. 

Ah interesting feature in the study of entomology is the 

fact that there are still a great many untrodden paths and 

plenty of work for the discovery of new species. In the 

Hemipters there are still many forms unknown to science. 

, In my collection of two or three seasons Professor IGdward 

'. Van Duiee has found several new spocies; but only those 

[belonging to (he Jasmdat will be noticed here. 

In his admirable [»a|>er on the genus Phlep*iua, nwently 
published by the American Entomological Society of Phila- 



delphia, he enumerates Mrera] new species, and groups 
others under that genus, which (o many have been known 
under other names; for instance, what we have known nr 
ButhotcopH* strobi Fitch is now to be known as PM«pm* 
alrobi Filch. This decision was rendered by Profe«or Van 
Dusee in 1890, and published in Psyche. 

Our old and well-known species Jomuji irroratuji Say is 
now (o be known as PMepn\t* irroraiua Sey; it was at one 
time known as Allygua irroratua Uhler; and Burmeister, 
Walker, and Uhler knew it as Jaamts teatudinariua Bunn. 

Thft genus Phlep«iti» as now arranged by Professor Van 
Dueee is a step in the right direction, and his " synopticAt'*; 
table" of the species will be a great help to Bemipterist* 
in studying this order of loseots; it bespeaks a future 
for it and a basis for study equal to that projected by 
our able fellow-townsman. Professor Ezra T. Cressoo, in the 
Hymenopteni. 

The species in the Jassidse taken by me in the locality of 
New York City number eightoeo or more, some of which 
have a& yet not been determined. 

Phlepsiiu slrohi ia, according to our record, quite a rare 
specie*. Professor Van Dutee records but five specimeos. 
Mr. Uhlor's lot only contained one male from Fitch, and 
two specimens from Texas, one specimen from D. S. Kelli- 
cott. Ohio, and one female from myself. W»? notice by this 
the wide diHtributiun of the Hpecies, yet but d ve specimens 
are recordwl in Profes^tor Van Duzee's paper. 

It would be interesting and valuable to hear from the 
Entomological Society of Philadelphia, as well as from Pro- 
feasor Riley for the Government, in regard to this mtect; 
also from Professor Osboru, who would know it, but, if Uebod 
hod it in his collection, he would probAbly have sent it to 
Professor Van Duzoe, to asstsl him in making up the valaa- 
ble revision of this genus. 

Phlepgiua fuacipetntis Van Duzee ia a new species foaad 
by Professor Uhler and myself, and described from one pair 
sent him hy Professor Uhler and fourteen males and tw4> 
females sent by myself. Here, again, we have sufficient 
distribution to warrant the recording of more specimeas; 
and we would like to hear from any source as to tfaeir 
habitat in other States; and this could be soon found 
out, were those species not known to collectors, and now ia 
their collections, sent to Professor Van Duzee, for identi- 
fication. With us they seem u> he fairly abundant, and 
are exceedingly interesting, both on account of titeir rarity 
and markings. 

Professor Van Duxee states, "that the dark colored species 
may be distinguished hy their broad form, short in pre s s e d 
vertex, and strongly wrinkled prouotum; the brown elytra 
of the males, spotted with white: some of the males exhibit 
the pale arcs on the front, and the ocelli may be black." 

Phlepaius fulvidonum Fitch ha* been taken by myself, 
hut in limited numbers. It Heems to have quite a wide dis- 
tribution; but as yet Professor Van Daxee records as known 
to him but ten (10) specimens, and these from New Torfc, 
Iowa. Maryland, aud Texas. This must be a difficult species 
to determine, for. as good an Hemipterist as Professor Tan 
Dueee is, he Gnds great difficulty iu disLiuguishiug between 
two preilominanl forms, which can only he well done by the 
study of a large series of specimens from an extended are»; 
and if all who are iuieresled in this order would send speci- 
mens to him and assist him, he would no doubt soon soWs 
the problem and explain it to us so we could also know 
wherein the difficulty lay 

Another new species, described by Professor Van Dues* 
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ftod liikeQ by royseir, is Phlepntie humidas Vbo Dum*. 
Thoagh not UDrommon, this Ap^ie» ift ren>rtlfd but once 
outside of New York Stale, by iwj or tbree examplefl lubcled 
Delia R.R. I bavp l^tkeii il qiiile frequently. »ni3 Profwwor 
V&D L)uzti> says " it is not uacnmnioa about n^ffulo. in low, 
swamp}- Dit-adowftaiKl uther humid isiluatiim*." He has hIso 
taken it uear Lakd OntRrio. and itlalei< IbRl thitt is Hip " lar^ 
Tflriety men I iout^l in hin list of Hi<niipt«ra from Ihst locality, 
published in thf Canadian Entomologist, for 18S9. uoder the 
name Allygua trrvratna Say.' 

Jaanta excuitu^ Ubier ia nor lo be kaowa as PhUpnus 
eaccuUiis Uhler. This specie:^ Is well recorded from New 
York, through Texas, to New Mexico. As yet I have not 
collectetl ibis Hpecieit, nor doett ProfE-iMior J. B. Smith, in his 
"Cataloffiie of the Iui!«cl8 of New Jersey," record it fnum 
that Stale. A thorough search will no doabt reveal its 
wbrr«abuul8 iu this locality also. 

Among the J^s^idsc collected by me in this locality, and 
determined by Professor Van Duiee, Is Ctcadula i-noiata. 
It is very common and easily taken wilh a sweppoet. 

Jassua svhfaciatus Say is also cooQuion, and Professor 
Bmilb recnrd* JajisiM ciitteilarius i}^y, and Jasau* irroratuM, 
now known as Phlepsiua trroraiua Say. Athyaanus {^ry- 
pote*) lit repreAeriled in my collwtiou by four specipi*, taken 
Lere, tergatun Fitch, and tmirnlor Kitch, and two new spe- 
cies named by Profetsur Van Duzee as Athpaattus galtmnatun 
Van Dneee and Athy-Hintta viHdtits Van Duzee. None of 
the Bpecies ar« very Bbtitidant; and they are represented in 
my ciilleclion by from tbree lo rix specimens, allbouBb the 
former two species are much more abundant tbut. the taller. 
Professor Smith gives A. fentsiratus Fitch, minor Fitch. 
nigrinasi Fitch, variahilia Filch, atriatulus Fallen, and urn- 
color Fitch, an Jaasue unicolor Filch. No doubt all tbtso 
species are foiiod here, and as far as Fitch's typas are con- 
oeroed, we believe, belong Lo this State. 

Ill Delloce)>hahi9 I have cnlleicted inimiexia Say. and Sctffi 
FiLcti, both being- quite rare as far as my collppling goes. 
Professor Smith baa tnimicutt Say recorded as Ja«suv inimi- 
cus Say, Soaphaideus is represented by two speciea. one of 
Ihem new to science, and the other Soaphaideus immistvs 
Say. 

Athysanus is represented by Curtiaii ot Fitch, which is 
not uncommon with me. 

In lite sub family Tvphixjcibinj!. we have Typhtocyba 
roMP Filch, and other species not yet determined, one -ipecteti 
bring vory common on Pidea trifoliaia, L, and of a deli- 
cate i;r<vii color. One of the itudetennined Kpei'ieK may t>e 
trycincta of Filch, and recorded by Professor Smith us oc- 
curring in New Jeniey. 

Erytitranevra vifis Harris is rcimmon wilh us; but I have 
not an yet found cornea Say, or eulnerata Fitch, bolh found 
and recorded froui New Jeney, and the latter from New 
York State also. 

In the goDuk Empoa. Professor Smith records gnerci Filch. 
fabip Harris, and rosa: Harns, the latter now known bb 
TypMocyba rosee Fitch, as before noticed. 

Profcasor Smith also records Caelidea olitoria Say. and 
C. siibbifaaciaia Say. 1 have not us yet collected any of 
this genus, although, in the present unsettled state of the 
BrntngcmenI in several fif the orders, it iu quite impoasible 
to stjtte juMt what one ha», until such an arrangement as 
Professor Van Duzc« has given us with the genus Phlepniua 
is worked out for all the families. 

It is to be hoped that bemiplerista and nil entomologists 
will assist specialista by sending them specimens; and more 



accurate data should be given, with the material, than, l^ 
must confww. I have been able to give in the past, so thai 
distribution and numbers may be determined. 

Epmunp B. Soctuwicic, Ph.D. 

Itto ArsABiJ, C»Dim Pvk, New York. 



LETTERS TO THE EDtTOR, 

if tnallcoMj ragWrMl at proo/o/goorf/atlA. % 

On refMstl fn (utranM. oii« kundrtd eapit* af Ukr numftcr eOKlaining hU 

n«adffor wWArttfbMf lo piMuk any qf*-ri*$ t^t^mmant with Ihf (■1«P0«f*v 
o/ thtjomrnal 

RcadjuitmcDts of the Loup Rivers: Examples of Abstraction 
Due to Unequal Declivities. 

KEaaETTlKO that my arlicte on Lhe " Et^olutiou of the lAup 
Rivera*^ baH been miiiundenttooil, partly on account of ntx arror io 
drawing tlie nmii, I pimivnl herewith a corrected map (Fix- 1). 
idiowing the true location of the old channel cooDecting the head 
of Wool River with the South Loup at Callaway, also come addi- 
tional fealuree out ehon-n on the first map. 

In respondioR to the call of Professor Davjs for "example^of the 
lateral abstraction of one streum by another on a slope of ptanQ- 
tion." I must |treniise that plaiiatioo Is wholly dititincL from ab- 
rtraciioo. The efBcicni factor in tht- formor procexs te latieral 
corroitlun, in the latter headwater ermuon. Planation Hhifut one 
strt^am bodily over lo another, whereupon bolh unite in that chan- 
nel, below tht> point of contact, whlcli ia the lower of the two. In 
the proceita of abflractiuo the c-spluriiigotrcain doea not Itaelf shift ^_ 
over to lhi< capturfxl tttn/am, hut '^'xteiidN odk of its ttibutaHea fl 
acroM the original divide by headwater erosion. ^^ 

UuiltliDK. therefore, the phrase "on a slope of planatioo" from 
the question as propounded by Professor Davis, [ willeay that the 
phenomena in the Loup valley are such as to raise a strooK pre- 
suuiplion al Leaitl that some ubstractions have occurred. As b* 
reoiurkfi, *' the iJope!> are in the proper dlrectioa for tuch abstrac- 
tion." Moreover, the old empty channels are there as stieni wtt- 
TicdH'ti of adjiitiUiiPiiita already ni^ompliohi^d, and the mvine^ of 
greater slope and more v]gnrou.H eroRion, leading into that stream 
which Ik* at a lower IcvpI U» the north-eaHt, have alrendy captared 
much more than half of the space between strenms, thus threatm- 
ing further abatractiOM in the future. 

In additloD to the one at the head of Wood River 1 would cite 
nt. anothttr example of abandoned clianiiela the depre&aion leadlag 
up lo Ihi- DiiiniiLl Rivi^T in the line of Mud Creek, Lhe approximate 
po«i(ion of tvhich i« roughly indii;atvd hy dulleil liueo, marked 
"Old Channel " on ibe map. Mud Creek is a weak sire;im in a 
great valley, itself as eloquent a uitneco of change as the dry 
valk'y above. It must hare carried a large volume of water, and 
hnvi.' l»rn u worthy mate to the Middle Loup, before it was be- 
hi^aded by the Dismal, a vigorous trjibuiary of its neigbboroo lb« 
nnrth-east — iho winning side in all those re-ad jnstmenta. 

To show ihH actual position of existing divide?, as indicating 
fnrther atetractions. I have iraoed the water-shed by doited lines 
for some distance (between the North and Middle Loups, and be- 
tween Cedar Creek and the North I-oup and Calamus River. On 
the laiter line thi' di»tances are IS} miles from the divide to Cedar 
Creek, and 4} mite4 to the Calamus. The eastward stream has 
already eapLur^ thiee-fourtha of the territory. On the former 
line, at the Houlh-east eud, Ihe divide is 12 miles from the North 
Loup and C| iniluf from the Middle J^oup. Ueie two-thirds of 
the dlvHei yiflds allcKiance to the eastward stream. At the 
north-we)«t end of the name Line it will tx> ohserved that the water- 
shed is nearer to the North Loup than tlie SliJdle Loup. Thia is 
tiecause the Nonh Loup is a re-adjusted stream above the mnoth fl 
of Ihe Calamus. If we measure from tbo latter, which is Cbelnie ^ 
orintinal head of the North Loup, the divide assumes its ncrmsl 
position nearer to the higher streamlyingto the south west. The 
larger and longerwin'-aiii, railed the North Loup on account of its 
sixe. isrvally itooverKfown tributary, which oweM its superior vigor 
to the fact tliat it now flows more nearljr in tlte linu of maximum 
tir^dieiit than does the Calamus, or the unadjiiMed North Loup 
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brlow lin confluence. The f-nergy of wMiwsnl headwater ero- 
•loo ia unmt^Mkable. All ot Ihc Loups bend (hat irny «t their 
heftds, and have ihefr mmt *igorou9 tributaries on ihnt side. 

It is noteworthy Itiat the North Loup, hartn^ no larpe, aggrc*- 
ciTeeasln-aid neij^hbor, baa r<>tfliiied it> oriRtnal head, the Cala- 
miu. It baa itself ericroachAl tipon the terrilarv of the Middle 
I^3Up, but tlkai stream e!(ni|)rd rapture )it turning agf^rvsBor on its 
own account. PoMihty its original hifad \r»n captured by the 
North Iy>»p. Irw>, il was aftpr the Middle I^up had Keized nt 
much territory westward, including ibe head of the large valley 
Id which MudCre«k now Sow», that the conquest wge a Inuren 
one. It wan no more serious in its effects upoo the Middle Loup 
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Pia. 1. 

Dralnsfe map of C«Dtnu and RN«t»rB MabraBk*. Tb« dotiatf Uhm nions 
the MlOdle ftud Ni?ru> I.JC>upK marli tbo pniBfliic ««lar-«tiBtl, lying In pi»^tt caw 
nearer 10 iba blgti*' Hireiun u.< tti« soiftta ■>»■(. Ti» lUinri *tr*itn) D<>«r x is 
Lmi Cr««k. »o callDd bec&iko It i]l6ap[>a«ra III tlio sktidc a\ Ulo Tmllcr- Tbe 
tine 7v Bbow* tbo u«t)0 ol Uia burled cllCa o( Cr^u^jvoiu ahiles bouo<lUiK Uie 
0)4 lort* o( ice rtUM. 

{ban the capture at the Calamus by a tributary of Cedar Creek 
would now tie to the North T^up. 

Professor Todd bait added «oine welcome and valuable oontrU 
butioos lo this disoumion {Scienet, Mar. 11. p. 14$). but his ob- 
jection to the "efficiency of abstraction," on account of the 
porosity of the sLrata in this reKion, doe;i not appear to me to be 
uell taken for two rGMons. First, the ImprcMion ^veo by bis 
remarks, of the deKrwaadextvnt of porosity, Is exa^cented. It 
chioMB with a widespread popular notion of extensive suhter- 
raoean flown from one river to anuthir, but the real exoeptiuoe to 
that ^nernl bydrngrnphic law wbirti 'predicates the volume of 
e«ch rirer to lie tho product of mlnfftU on its own hasln, are not 
much more frequent or striking here than elsewhere. There Is no 
Indication that the Blue receive!! any appreciable increment by 
aubflow from the Plalle, or the Salt from tbe Blue, allhou)(h both 
•re at a li^wer level than tbe lar^r stream to tbe weat. Each has 

^ftvolumf which maj'atl bi* accounted for by theaiceof itnliiuiinarid 
the depth of nuriiiHl pietipitiition. Thotv* tribularieK of the 8uU 
which apprtwch ii'.-urei't to the Blue ar"* thp weakest; if subHuw 
fr»m the Dliie wvrv an important factor they should be the 
strongest. The divide is formed by a moniine of the (list glacial 
epoch, running along the east bank of tbe Blue, where thi.> words 
*' Big Blue" are written on the map. This moraine is tbe cauee 
of ibe peculiar arrauKFtucni of the tributaries of Salt Creek, and 
of the abrupt lunt to [lie south of all (lie Blue rirers to form Lbe 
Big Blue. It liuf the u»iinl vompositiou of a moraiue — sand, 
gravel, and ciay. Maoy (^zamplmf of morainul lakes held up, and 
r(vet« turned aeide. by euch material, testify to the fact that it is 
not ytiy porous. 

Becondly, hesdwater erosion would not cease 00 account of sub* 
flow unteas the latter aluorlied the whole nin-oif. AxloBgas 
there are any RtirfAcefttienmH. and cbey iir» rnlher numeroiMi in 
this region, Uiey will erodv tbeir channels and, hy virtue of tbe 
isw of unequal declivities, push the divide towards the higher 
siream. uliimalely abetracting t^e latter. If tbe .>iubflQW does 
Kib Ihem of some iiart of their volume and eroding power, the 

|prooe«e will only be retarded, not prevented. 

I leave it to Profc«9or Todd to answer lbe quentJon of ProfesMir 
Davis respecting the dedeotion of rivers by rotatloo of tbe earth. 
He has already adduced the Platte as an tixatople, assuming it to 
liavo Sowed oDoe in lbe channel of tbe main Loup. Tbe accom- 
panying proQle (FifT. 2), reduced from one published hy Chief 
Engineer E. S. Nettleton (Irrigation Survey. U. 8. Dept. of AijrJ- 



calture Progrem Report. Part 11.). will be tneful in dltcuselng this 
RHSUmpiioo. The Loup at St. Paul Is 9S feet below ihe Platie at 
Grand Inland. Since rivers do not Miift from lower to highrr 
levels, it is physically impoMible that tbe Platie should have 
shifted from tbe Loup channel to lis preaeot [Mnitiou, unle«a there 
haslieen a great change of levels. But snch change is claimed. 
ProresBorXodd thinks the Platte owrupied the Loupchannel ("the 
ncrih channel already de«cribe<l " cannot be other than lliatof tl>e 
main Loup, since it is said that "the Lmip* diil foriiii>rly flow 
through to the Platte " in that positiont " when it was (towing on 
a level seventy-five toa hundred feet higher, relatively, than at 
present," Ths would bring it aplotbe position of the dotted line 
O. C Fig. 3, one hundred and ninety -flie feet in the air above 
tbe pre»ent Loup. There are no flood-marks, or other evidence*, 
to show that it ever flowed t)>ere. Tbe " alluvian lerjaoe." which 
is the mo-'it 8ignill<»nt and interesting feature of Professor Todd's 
map. in lis westward eslen^ion along the Loup, is o)«cared by a 
range of sand hills, which form a broken and tagged divide be- 
tween (he Loup and Piairie l,1eek. I'a main masa, aside from 
the dimes blown up on ita l«ck. is beiov the premmt rfiannei of 
the Plane. It therefore fumishe« do «Tidenoe ihat the Phiite 
ever flowed at a higher level between 8t. Paul and Grand Island. 
On the contrary. It furnishes dtMinctevidenc« that the same rela- 
tive levels, the same relative gradients (the Loup having lesa fall 
than the Platte) and the same relative positions of the two streams 
exUted as far liack as the second glacial epoch, substanlialiy as 
they now exi4t. Some ob*trnction at that lime iu the lower 
Platte, possibly an ice-dam near Fremont, raised the waters till 
they overflowed ihcdividwat the head of Sand Creek, It la surpris- 
ing thai this new short cut did not become the permonent chunnol 
ot the riait«. PnsBibly the loe-dam exiendetl lielow Ai-hland. lul 
with lers elevation than at Fremont, thus permitting the net 
cliaimel lo be cut down to ita level, but not to the level of the old^ 
channel. Hence the longer course by way of Fromoot was re- 
eunied when Ihe ice rcliied. 

Both the Plalle and the Ltrtip are so heavily charged with sedi- 
ment (bat a slight reduction of (heir i^adienu would caune depo- 
sition of silt, and (hin tettuK of lelarded flow wonlil Ite feh in ImmIi 
streams far above the otmtruction, but farther up the lHtU>r tlian 
(he former on uccnoint nf its lower graOient. The ice-daoi ponded 
tbt PrattH for »ome milt^i above It. producing still water, in wbicb 
M-ditiient rapidly accumulated. Thus was built up the eavtent 
end of tbeteirace loa level "seventy to ninety feet above ibe 
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FIG S. 

ProDle acTOMtlw Loup, PTslrlu CYwk, aa4 llatu, nmnlar rrom HI. FouJ 10 
Onui4 UUnd, Nsb. UarUoniAl Un« ivtxi teM almra aea-level. L., Loup Blwr, 
ITTS ri.: f.f., Prairie Creek. 1SI3 11.: P., Ilallv Ktver, 157U Ik above lea-lovol; 
Ci.C, aUogoaold ctMiavl of Uw I'latle. 

Pltiltv " TH-position, Itiduced by retarded flow, an Indirect resulbj 
of the obtttrucliun, extendi-d far up the Loup on account of its low 
gradient. Professor Todd's mop is correct in representing the 
terrace as following the Loup instead of (he Platte above their 
confluence. From crolumboa westward it is a Loup formation. 
Not only does it draw away from tbe Platte, but it alaoainks below 
its level. It therefore furnishes noevidenreof acbartge of levels, 
or of n shifting of walerwaya, but rather of the |>er»istence of 
both as they now exl*t, tiinoe it fits well into present conditions. 

Annther rea>on fur doubting (his alleged shifting of waterwayaj 
is found ill the position and trend of tlie ancient rock trough of) 
the Platie. Ita buried UufTs of Oetaceous ahalee have been 
touched by recent erosion sutBcleotly to reveal their exitteooci 
near the mouih of Beaver 0«ek, along Cedar Crtek. and in Ihb 
bed of the mi^in Loup between the mouths of these two creeks. 
The trend of those ancient hluifs is shown by (he line :rv ou the 
map. It 19 oblique to the Loup channel, leaving the mouth of 
Cedar Cr(<ek, and of all three of the Loup rivera, auUide of the 
Platte valleji. If they ever entered the Platie directly and inde- 
pendently, it mu^t have been at> Indicated In my ailicle of Jan. 
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29. 18flS. The CAStwnrd prolon^iion of tho uncii-nt bluffi la 
probably not contiDued id chf tine ^j:. but bending eMt abont 
where the turn oocara in Ihe course* of Lost Creek and Shell 
Cteek. The fonner la a conmderalilc RLrenm no long ae il lias the 
ioapervioiin Creuc4>uu!i uhaWforaHtilKitnituiu.biittmon ditmppearB 
vfhea it PiMMmnbrn the det^p iimK* of Hilt in the Finite t'alle;. 

There in no wiiltnce, »o far us I knuir, that the Plattw li«8 ewr 
8btft«d out uf its old rock bed, except during the transient epitiodf 
at Sand Creek. The existence of a Rorge encavale'i in Meeoxoic 
sod Pabeoxioic tocks. once five hundred feet deep though now 
Billfil up U> Its brim, ie tlie best reaaon for its present course. Nor 
can any infertMicea restH^clinfc the innutnoe of comiton be tlraw^n 
from ih«} trtiod of this gor^. for (hi; nii»oii that a considerable 
part of it was furmeO hy a stream which flowed west. When tho 
Platte 6r&t Btretcbed acro«s the plaina, its aevera) partaof Jifferunt 
afien and i>()posJte flow being onited in one great river, H found a 
ready-made chntinel, tn which it has. in the main, Bteadily ad- 
hered. The hypothesis that it once flowed in the channel of the 
Loup fnreji badly in the light of the fact", and. looking acrosa to 
the ftouthward. we tind no evidence thiit it ever (lowed in any of 
the nnmerouB heads of the Blue, a& Nui^geslcd l>y Professor Uavib. 
None of tlieui hint any marbed pre-emiuence over the rest, and all 
of them are flight recent furrows, mnittly beJow the level of the 
Plaite, 8u that it iuu«t have shifted up-hill if it otic^ Bowed in 
thetti. 

The suiigevticm that it onov (luwvd io Prairie Creek falln into a 
dilTerent calesory, since this stream is within the old t-ock Iruugh. 
But it is a mere pin scraLch in a wide alluvial plain, any other 
line of which is just as likely as that to have been the flnw-Iine of 
the PlattP at aomeperiod. Of course ibi» great river hoe shifted 
about within its rocky t;or|^. TbemostsiKniBcantfaetinrespect 
to ttie influence of rotation i^ that it now, in many places, crowds 
upon the south bluffs, as Uiown in Fif{. 3. 

Il is agreeable to have the concurrence of ProfeMkor Todd in my 
opinion ttial " the I»u[m did f^irniirlT flow through lo the Platte. ' 
I trust he will not recede from tbii* harmonious altllude in consv 
qoence of Hoding it iniposait>le to put the Platte over into the 
Loup in order loget them tonether. Strictiv spenkinK. however, 
that is not Impossible. A big canal would accuuipliiih it liter* 
ally. The teal difficulty Ik to gel the Platt« back lu ila preaent 
higher channel. It in not nuw a constructive stream, building up 
its bed above the surrounding country, elae we m.igbl suppose that 
it bad shifted tu its present position and then built it up above the 
Loup. It has n<>t probably been a constructive river at any time 
since the Rocky Mountain uplift emptied Lake Cheyenne, and 
gave the Platte such a steep gradient that it is able to accompliih a 
little vertical erosion in apite of im great burden of aedimenl. It 
trembles on the verge between vertical erosion and dcpoisition, the 
balance ineliuinK to the foriuer, but so slightly that it main- 
tains ib) levvls with grvat steadiae^. Herein lies another reason 
for doubting thai great ch;mgesof level have recently occunvd in 

its valley. L. E. HlCKS. 

Llnooln, Vtl. 

Siatnima aad Croalophoius. 

Oy page zzvi. of the introduction boa work on North American 
Reptiles, in the "Memoirs of the Museum of Comparative Zo- 
ology," VllL. 188a, the name Sistrurus was applied to one of the 
two g«»era of rattlesmiketi itecause Crotaloplionia, tlie previous 
title, was a synonym for Crotaliu, tli« otDwr genuo. Profitsnor 
Cope, in his latest paper on the eurpenlK. Pruc. U. 3. Mus.. 1893, 
p, 624. objects to the change in tlwtte terms : ' * Mr. Qarmao has 
Darned thin genus Sietrurua, on the ground that the name Crotalo- 
phorus was preoccupied at the lime It was employed by Gray. 
Thh does not, however, aeem to be the ca-ie. It Is true that Lin- 
MBOBiiaea it instead of CrocalnH in the sixth edition of the Systems 
Mstuiv (1749, p. 3d), hut the system of nomenclature thus adopted 
is not binomial, ao that the names are not aut horiiati ve as against 
later onea." This makes a considerable display of lack of c»ulion, 
to say the least of it. If u^ie hy Linnd in lite sixth edition of the 
S>>ti.'ma (a* aim in ihr Nerenth and the ninth editions, and the 
Anioenitates) was all that bore on the question there might be 
nothing (oeay. But in proposing the new oane I had in mind 



more than appears from tho citation. Linn^ and Ornnow only 
were mentioned. The dates for the latter were 1756 and 17(8. 
which bringn us within the range of the tenth edition. 1758. 
Oronow might he put aside aa unsound biaomially. If so. I atill 
had Houttuyn, li(U, who certainly regarded Lhe names as synony- 
mous, for he sayD, " De geslagtnaam dt^wr slangen, Cfotalo- 
jjkMtiA, enhy vvrkorting Crolalus, ixlLfkomslig vandrn rat«l, dien 
xy uan't. end dt^r ittaart hebben." But, again, if nolallowed to go 
farther Imck than the twelfth e<lition, 1760, Ibore was another 
authority for Crotalophorua instt-ad of Crotalus, Vosmaer, 1768, 
according to whom, " De Uetsr Llnn^us joi'eft de benaaming van 
CroiatophoniMaan dit geslacht, in bet welk hy dric ooderscbeideae 
Boorten beeft opgeteekend, die hy Horridus, Drgintu en t>ur%m»» 
noemt." 

Under lhf> nameCrotalophoms, 1748-68, neither Linne, Gronow. 
(louituyn nor Vonmaer included any of the species of the genus 
d«Aned by Gray, isas, with the game name. That they were not 
binomial authorities may bo urged against Lian^ and Grooow, 
but not against liouttuyn and Vosmaer, who. though they re- 
tained the earlier name, adopted tbe genus and the species freoa 
the tenth edition of the Hystema. Linne dropped Crotalopfaorus 
for OrotaluB in 1758. In 1766 be deAcntied tbe first species of the 
other gt^ttHH, placing it in Crotalua, where it was kept by most an- 
tliiim until removal] by Gray. The necemity of the change I 
have rimdi* in the name of Oray'H genus \% best shown by « oo»- , 
ciae view of the synonymy for the two genera. 

Crotalua. 

Cb i({f isona LIqu.. 173^-47; Laur., 176!^; Fleuj . 1833; Copa, 
1961-71: CouM, 1875. 

Crof (i(u/^iorus Linn.. 1748-36; Oronow, l736-«j); Houtt.. 17M; 
Voam., 1768. 

Crot^Uiui Linn., 1751. 

Crofolu« Linn,, l7.^g-66; Daud., I80R; Siterr., I8SO; Gray, IS3^-] 
49: Fitx, 1828-43; Wagl., 1830; Holhr.. \Mi\ Bd. and Gir., 
18-53-50; Dum. Bibr., 1801; Cope. 18.^9, 18T'>-9:3-, Garm., I88S. 
(Many omitted. In most cases, from 1766 till 1835, a speciea ofj 
SistniriES was included.) 

CroUiUnu* Ruf., 1816. 

Umpgoplius Wagl., 1830; Gray. 1881-49; FiU , 1849. 

rrocrofofcin Fitz.. 1S43. 

.tipfoa*pM Cope, 1866-75. 

Aedimopkryg Coues, 1873. <Tho last /our apply to putlctilar 
species.) 

Sistrurus. 

CVoMfophortu Gray, 18e&-8l, 1849; Holbr., 1842; D. aitrl O., 
18.Vl-f59; 0,\>v. 1859, 1896-92. 

Cuud/sOM^Pitx., 1836-48; Wagl.. 1880; Bun.. 1S81; Gray, ISIS; 
Yarr., 1875: Cope, 1875-80. 

OpfafusFlem., 1822; Cope, 1860; Coues, 1873. 

SUtrunu Garm., 1888. 

S. GabiUN.I 
Hus. Comp. KooL, Oamlirldg*, Mass. 



"Scientific" Genealoey—Rejotndfir, No. ». 

QuTTG recently I contributed to these columns (ScieMtt, Voli 
XIX., No. 476. " *8ci«nti«c' Genealogy —A Rejoinder."— Varilas.) 
a brief paper intended to curb tome lendenciev prevalent in g w w 
logical circles, notably untenable assumptions regarding fandljrj 
traits and iikeaeasee inherited. 

Since the appearance of the above article several rriticisms have 
been sent to this magazine — rather surprising to "Veritas" for 
tbe reason that they indicated a Uick of acquaintance with what 
he opposed in the article. 

General discussions of biology, breeding of animals — homan 
and brute — are. I doubt not, of interest and proRi, only, — tbey 
liardly touch my point in the argument, and it is im|M>rtant ia 
0|)en diwcuRHiou to kei-p to llie quesliou, — so many readers mis- 
take a rambling generalization for argument and fact, Then, 
too, I object to portions of the article by "Knqnirer," namely, 
p. 155, paragraphs 1 and 4, as mistakenly quoting my views (for 
light OD which my article Is in ctI Jeoce) and also to his last para- 
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graph, p. 1&&, in which, as I read it, he eludes and dodgee the 
Question. 

Here and mort thought in the tnattrr only conTtncee me io 
grratpr dcf^fv (hat lh««c wordt> of mine "The trriter dow not for 
b moment combat the n-?ll-?xhibit«I tnh^rilanot! of peculiar ap- 
pearanoe and trails of a man from his father or mother, hiK 
^randparenta or Ki^^t-f^randparents, or in rare caaea from ^r^^t- 
grfat-^rAiKl|tar(-nts. tiul tievoud theae Hmlla the historian ha-iliUle 
to •■nciiiruge him inhisnitempl lif-yi^iid uncertain and tr«<litionarj 
tslew" (IltfjointlMr, p. 157) an- wfi-ly w-ltliin the truth. 

CoasideriDj; that "EoqiiirtT** know* relatively nothing ot 
99^^ per cent of hia emigiaot aaceet'Ts. I etUI frankly disbelieve 
that be con locate tniita or character ist ice of Joho Doe the first, 
in any living deecearlaot, with truth. However dear a hobby 
or iheoT)- may grow to a man, onleiw facta fully subeiantiatc 
the theory, and it bv capable of proof, it ia qut-wiioaable bonetity 
Bod mistaken wiedom to give that theory currency as if it were 
fact. 

As far as I can group and draw inferervres from the facta, on 
ao avenge tJie maternal htood ku almost, if not full an much, 
infloenca in determining the tniCa *nd appearance of oH^pring as 
th« patamal, — this with reference to human beini^. 

Wilti some one hundred living deacendaots of a man (the man 
And deaoendanla included in (our general iooa) I have bad inlituate 
atoquainlAtire, and neither iu tho«« bearing hts aumam«, nur the 
males by IhvmttelireH, nor in all together, does there app«air ooe 
commoD trait or charac-terivtic, which state of things I uoneider 
doe to the great iafluence of new eiraina of blood brought in by 
jnarriage. 

Being as yet too young, personally, to claim the ezperienoe 
DeoMBBfy to theorise concerning IfkeaeasM, I feel that my only 
nfety Is in stating fact. I hare made a specialty of gatherine 
the likenesses of my ancMtora and Hone relalionM, and fnim oil 
paintings thn;>ugb silhouettes, dagtierreotyinw, and ambrotypee to 
photographs, I honestly see as much iu appearance derived tnun 
the maternal blood us fruiu the paternal. Photographs are of too 
reoeni origin, however, to affect the argument I put forward. 

Could tboae who are interested in the matter alter their point of 
-view lung enough to realize the blending, the existing couslrship, 
Io realise that the living child of old New England parentage has 
lelatives (alxth couaina and nouer) to eaaily populate Button, 
I Man., and to spate, such a light will come to ihem tut will widon, 

I enlarge, and inucb more than oir^et th^ narrow views now cber- 
I Isbod. " VSKITAS." 

f t 



BOOK-BEVIEWS, 
Wtlen K^ter: Souvenir of the First Summer Meeting of the 
American Asnxlation to Promote th« Teaching of Sj>eecli to 
the Deaf. Second Edition. Wiisbington, Volta Bureau. 
1892. Ijarge. 4". 

Tbk great interest aroused la the education of the blind and the 

'•deaf by the remarkable story of the life of Laura Bndgman i« 

^iestined to be eclipsed by the iiioatu^toundingeducatioDal Blridea 

of the twelve-year-old Helen Eeller. Blind and deaf einca her 

. eighteenth montii, she ceocIviM her first instruction in language at 
•even years, she loorua in days what :t required months for Ijiura 
Brldgman to acquire, and within s year baa a fund of knowMge 
and a capacity for using it quite remarkable for an eight-year-old 

-4AiUd io full posaes-Mnn of the five sentea. Her interest in her sur^ 
TDUndiogs, her rel«iilive memory, and appreciative iniaginataoti, 
ber capacity to learn and reproduce are wonderful enough, but 

ftbey are outdone by her remarkably quick and, from all accouoia, 

-remarkably exact acquisition of vocal speech. By placing her 
bands upon (he mouth, lips, and throat of ibe speoitcr. she leama 

[the poaitioo of the spwch-making urgsna when uttering the dif- 

pvrent Bounds; setliuK her own vocal organs in the some position 
Ibe reproduce (hesouu'l, correcting it according to the ioatmc- 
Iktns (by the flnger alphabet) of her teacher. —an acquisition diffi- 
cult enough when guided by the eye, but certainly marvelous (or 
one both blind aud deaf. 

It U only natural that her story should excite intwrewt every- 

-mhan, and the preaeoE momoir of her education tells.the^aalient 



poiatB of her life. Tt is admirably pn-pared, and contains an ex> 
cellent portrait and factimita at ber very remarkable letter*. It 
is to be hoiierl that all the details of her career will be carerully 
noted and that the present is only an introduction to a fulb-r and 
more complete account of Helen Keller. It is cerlntnly |iroper 
that the sympathy in l>er cane Hhoutd !■• ii«ed to excite an in(erei4 
in the education >->f the deaf and lite blind, and the itouvenir will 
aid in this meriloriouA work. 

Baeterioiogieal DiagnoMU: Tabuiar Aida for Um in Pnctieat 
Work. By Jakes EiiSENBEtto. Ph.D.. M.D,. Vienna, Trans- 
lated and auumeiitMl with the pprmiMMon of tbe author from 
Ibe second Of-rmaR eililidn, I'v Noeval U. PtEBCE, M.D., 
9argt)0n to tbe Ouldoor itepattment of Micbael Rueee E]o«pi- 
tal; Aasistant to Surgical Clinic, College of Physicians and 
Surgeons, Chicago, IU. F. A. Davia £ Co., Philadelphia and 
London. ISK. 

This Is, without exception, the worst translation that has ev^r 
fallen into our hands. Knt only this, but it exhibits througlraut 
an niter ignorance of bacteriology on the jiait of the trankhitor. 
Wp cannot but express the greatest a»tonisha»eoi at the temerity 
shown by the translntor in attempting tite (ask, deficient a^ h« 
evidently ts not only in the knowledge of the German language 
but also in the subject treated. To set forth nil tbe errors would 
be to write another book, so we will makv but a f«w quotatloiw to 
show that our coodemuation ia not too wvere. 

Bfsinning with tliu tirvt page, we find in the pre/ace ''a bac- 
teria " occurtlng twice instead of " a bacterium." and *• bectenie " 
tDstead of " bacteria." In the index, Bacilltu "eubliln" inateadq 
of " subtilis" is seen, which might be an overalght if it were ot 
again misspelt at the head of the tabulated description (No. 14) 
which deaU with this organbm. We will pass oiera va»t num- 
ber of comparatively small mistakes such a» the translstiona 
" pretty " for " achiin,'' •• nourishing-grouod " for '• I<abrbodeQ," 
"faint " for ' ■ matt " (dull). ♦' iplrules " ant) " spitillie " for " spi- 
rilla," • flagelUe" for -fla«ella,*' '-color-glaaa "for "Blende" 
(diaphragm), " object-glasa " for slide, ■• ^prouvctte*' for test- 
tube, "whitish flmbria" for ''weialichen Saum" (" wbitiah bor- 
der " would he more tbe author'g meaning), and " slim stave* " or 
■•Biflffs" for "Bchlanke SiHbchen "' (wc usually speak of "rods" 
when speaking of bacilli). Wherever microscopic meaanrements 
are given wc find "m.*" (meiers) instead of ■'/<." Chi pages 14. 
15 and 57, minus signs are omitted from in front of temperatures 
ranging from — 10° Io —20° C, thus taking all meaning out of 
the trsoslation. 

BeriouM errors would be reptceeoted by such translailotts 
them', taken nt random: P. 17. where the growing out of the 
Bacillus aubtilis from Gporea is described "SiKbcben spruaaen 
senkrecbt aofdie LiiQiiBBchac derSporeoana," translated "SUvea 
sprout in the direction of long axis of sporeft." 1*. 34, " Hiuf- 
chen, die zu eioer kernigen, brauner Masso mit abgeruiideteaJ 
Eckenziisammcuflie»on," translated - heaps, which amalgamate] 
ioto a seedy, brown mass." Same page. ■■ Umfangreicbe, schoeltaj 
VerflOasIgung, vom gan8en Impfstioh gleichmiiMig awtgebend; 
gelbliche VtTfUrbung," translated •■ Growth elal>orate. yellow, 
and quickly liquefying. The growth spreada from the entire in- 
oculation (wint." P.M. "im Condensation»wa«Hor," Iransbtcd 
'• in tbe water expreasn! fn desiccation." P. 57, ■' Im Darminbalt 
von friachen Choteralcicheo ond 8tuhlenilerungen Cbolera- 
kranker," translated "In the intestinal canals of recently moribund 
cholera patienU and from the fs&ces of the same." Same page|j 
"Am Anfangdes Stichkanals hildM sich ein kleiner Trichter. ea 
tritt VerfliiBBigunK Iftugs des ImpfBticha ein. an der Oberfla/-lic 
enttfteht luftbhisenartigv tiefe Eisenkunij,*' tranalaterf " Liquefac-i 
tion begins slowly, commencing at the entrance of the (wnctur*' 
around an incloaad air bubble." Same page again, " nach Unler* 
bindung der Oalleng&nge," translated ■'after ligature uf tbe in- 
testine below ihe bile duct." On p. 63 one's aatoobibment ia^ 
somewhat increased by finding *' vetschicdenarti(t« Zeichnung" 
tranelaltKl "indifferent pictures." " WaaaeratofI" (hydrogen) 
translated ■• water " — " ohnc SauerstoffzufQhr " as " without ad> 
ditiou uf acid." On p. 72. "Schoittprilparalen " (sectiooB) trmo»*| 
laieJ "excbed prepontJona." On p. 7B, i.i\«l«i>A rf. -Vjiwm 
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bfandbacillus " we Snd " aothrsx bacillus." It is pleasing to 
read (p. 86) that the spore formation oT Badllus anthract? 
"occum mcMt p)eiiteou« at brtvilin^ l<rnip«>rBturc. " We cannot 
Igree Uiat lt)«4^ui\'](l(tiitof th? G«.Tinan " wvlch« in der Richtiing 
der Uogsac'hsv 'Jer Mnttrrzvllv au8kvim«'n,*' in given in " which 
vprioR from tl»e longaxe* of the maternal c*IIb." On p. »H, where 
tbe eiffrciA of theiDJectionof Utaphytococcus pyogenesaureuB into 
tbo blood-vesoelB tm considered, " nacb LX'Iiemng der Uerzklap- 
peo" i£ tranidatod "later tliey attack tbe valves of Ibe beait," 
l^md so we luigbt go od indefinitely. 

lo the third Oermao i?ditiou of thti bocA, wfalch appeareJ In 
1801, 870 mjcro-nrganifims are drflcribed, whilst thii inmiilaiiOD of 
. Cbe woond edition appears in 1^02 and deacribefl wime ISS micra- 
pttgaDiuns. Theappf nilix belonging to tbe thirJ German edition, 
which was not present la the aerond e4itina, ban heen added to 
the tranitlatlon of the latter. We hare not noticpri much that ia 
L-" aognientMl " in the? translation, but much that in diRTrOrled and 
tDMnlate'). Tlie olimax was reached when we found the Plasmo- 
dium rnitlariae (not nienttooed in Eisenben^ at all) claAsilied uader 
tLo heading " Pathogenic Bacteria." In justice to tbe publitbers, 
we are only too bappr lo remark that the printing, and eapecialty 
the tiinding of thin book are well done. 

On one point thu translator justly give* himself credit, and that 
In tbe preface where be savs, "The arraugemcnt of the text 
bas becQ tKtniewbat changed from tb? original." G. H. F. N. 



AMONG THE PUBLISHERS. ^ 

A OUiDX-BUOK 19 a «i'ie qua non to the average American boand 
for a ^uaiiiier'H trip in Euro[)e. But. aside from Ihe stock lafor-, 
niAlion ivblL-h the regulation books of that clan contain, there 
a large numlwr of ijuiiHtionn in regard lo foreign tbiog« and waj 
which remain open, and it in to help the tourist to just such ad- 
ditional and mwt neoewary information that Brentaoo'd. Nei 
York, hna jnat hrotiEbt out "Abroad ond at Home," by He 
Philllpri. the well-knoivn editor of The Home Journal. In thi| 
book can Im> found aecounta of the author's exp^rit>nceH ifhd« ii 
Oreal Dritain and France, and the aUwud uf thv volume COotaiot 
much similar information alKiut our Southern State« and the 
Pacific C-oafct, Ihii last juatifying tb« " At Home" in Ibe title. fl 

— Tbomas Curtis Clarke, tbe eminent eagloeer, in ihv June 
number of ^ribner'a will nuggest n solution for the proUem of 
rapid transit as it now coufronls the ciiJcH of Kew York, Chica|fa. 
and Boelon. Tin- Xow York plan, which be favors, involrea % 
now street with an open-air viaduct on one aide of it. abutting 
oa gcFSt warehoaKee, the Intrer storins of which eetor directly iDta 
the tnnnel for freight trains benmth the viaduct. 

— Metum. Macmillan & Co. are about to iasue. under tbe title of 
"Calmire" (a name of French origin, pronounced Calm^rvj.ni 
exposition, tbrougb the medium of a stiirr, of thai scieutillc ex- 
plaoation of the liasld of inoralK, for which many are seeking out- 



CALENDAR OF S0CIET1F,S. 
Society of Natural History, Bostoa. 
May 18. — J. 3. Kingsley, Nyles on the 
'Anatomy of Amphluma; W. O. Croeby, On 
Some Evidences uf Tertiary Deposits in the 
Boston Basin. 

Biolopcal Society, Washington. 
Mny 14.— W. B. Seaman, TliL-PliotogODic 
Organs of Flrpflies; C. Hart Merriam. A 
New Prairie Dog from Mexiroi Cluirles Hal- 
lock, Where Salt Water Firthes Hide: Re- 
sults of Deep-Watcr Seining; Thpo. Holoi. 
Ailditions to the Flora of Washington (with 
exhibition of specimensj; Frederick V, Co- 
ville, The U*e of Certain Terms iti Geo- 
graphic Distribution. 



Publications Rectivcd at Editor's Office. 



BkhM'hI), HMiraT MBTfKiia. Tb.^ Apudlda«- Srrw 
yc.rk.l«««niiU*ii«C<>. 13«. Slit.. SB. 

Brruta. *■<>• W. Tbo Dlrdi of Iti^ltnn. Brunk- 
vUli'. led., Wm. B. Burtoril. priDt«r. S^, pap^^r. 

HAsaau. Cabl un> ScBncMisxta. S. Tb* Mleto- 

acopa In Tbiorj null Pr>atlL-», Truia. trom tti* 

a«raLU). iBd frd. New York, H&cmUI&a S Co. 

S>. >»4p. III. tt-OO. 
BaiTHaomU' iKsrrrmo*. KsDoit ot t&« Nktloaal 

Miuwam tor tb* ;roar «nalag Juiib ao, ISBi. 

WuhlnstoiL, UoTcmmeai. B*. BMf. 
17. S. BvAHD uii Qkoohavmic Mamm. Pint Boport. 

leW-IMI. Wutituton, UovdmmeDt. (f SO p. 
Wkko, Aumio B. QuidD'TCW Lmw. Bo*U»d ad. 

Boiiton. n. c; H«atbaUo. S'. ITS p. SI.IU. 



Justness Department. 



Tbo Ro« Polyteebnic luBtitate. Torre 
Haute, Iitd . advertiwd in this ifsnv, is r.n» 
of tbe lew well-endowed aud wvll-oqtiipped 
•cliools of a college grade in th« Unitwl 
StatM deviitn'l oxctiiaively to tba prufeiaional 
vduvatioD of Uucbauiual, Elvcirical aud Uivll 
Engineer)! an>) Cbemim. Very special at- 
tention ia dvvuted to Electricity. Send for 
catalogue. 



POPUUR MANUAL OF VISIBLE SPCeCH AND 
VOCAL PHYSIOLOGV. 

Fet UM in C«tl'«B*t »)d Normtl SchovU. PtU« 5s ««nu 
Sni trM by pMt t>r 

N.D-C. UunUBSt 874 Broadirar, M.V. 



Exchanges. 

[Prteafcharce to all, ttalMtUfJoicioTy character. 
Addin.! N. D. C. H<vlGe>. 8r4 Broailwar. Me^ V..rli.] 



TikililrniilaC Koliig ont ot tinKlDfrM haa □iiMitlt]' ot 
fliivly-inciiiiil'jd ap«'liiim« uf Nurth AinnnKaii hlnlii, 
aiammaJii aiirl rrpLllr^ kiiil nkle* i:it tlrrlti toT oklL', 
IrMliidluu 11 full liKiKl uoU'H'diiii of lilril akluii, Hbow. 
lU tU'ro'' Kivat rnrlatlonii nf iipcul(t«; nl^o quautilr 
of akiitU nHh liiiruB i>t ilwr "HJ mniiulslni bIimbji, 
aod m[iaat««l bckil* of Munn. Will g<T^ noaA ox- 
etuuin fur Ha«k Ejh uaiuem with mutllt Apply 

Sutckif to J. A ThantoD. W6 Taoge St., Tomntn. 
Hutda. 



fw estbaoK*. — A ln« iblitMn-krveJ «ute m tcKbcr 
conml CMC. fori phoioitTai>h camcta luiiuLili: fir null- 
ing lanuni ilidn. rtutc <4M I*;, uid it ncaily Krf", 
U.O COX, Mankaio. Minn. 



T* oicliaaite ; Expvrltoiitit ^latltra butlailna odiI 
n-iiorlH for tiulIrUu* nuiI miiurln uoC In mT Ulr. I 
will Hiiil lUt ol whai I have tor usobaaim. P. O. 
IIOLPB. l^ako Uitf. Florida. 



FmU)i«d ii>tciin«fis of i^l colon 0/ VcrmoBC marble for 
fine finalU r,r iiyaialn. Will be Kivcn n»)y (nr valiiililr 
twoiiwti* bcciuw of ih« COM of polUhing. CEO. W, 
PKKkV, Suie licultigul. Rutland, V(. 



For richanfie.—Thrvc c.npia of - AuKTiCNii ^fate 
I'a[ic(. Ht^riiie an S^indiv l.«Ei>Utltoa." iH^i, Si.s«, iMw 
mnd unuted^ (or ''The Sibbjlh," by Hiumoii gijhuibiuy, 
\i*v. "I h< lidbbBlh." by A. A. Ph«i», 1841; " HulDrv 
of Itie ImiHuiiiir of ih« iiabbaih D*)(, I" Um« ■Bd 
Abuwi," bv W, L. Cuhar, \%vi\ " Humorous Phuet of 
ihe Law.' by Irving Btowik; or other work* 4itiL)Uiiliii)| 
10 value of booki cachanKwl. on Itit gunalmn of ciiiFern- 
meoulle^Liiion in icfcfence to [cliglDn, penuiul Kbcrly, 
etc. It pirfarrt'd, I will Mil "American State Paxxr^. 
and buy other book* od ihe tiibjeci. WILLtAM AI)- 
DISUNBLAKELV,Chicaco,lll, 



Fo« Sale or £ac)ian|c (ui book* ■ euntplele (mrace 
chciricil lalwTaion' outfit. Includn iarcn B«kci btl- 
aiirc (Knf to fiuots ]. iilaonuni rliihei and cniciMn, 
•gal* niulon, glaM-lllowing apparalu*. eu. For ml* in 
)>aii 01 whole. Aim i^aniplece nic uf .ViY/i nu a i ymrmal, 
iMi-iMs |ta-7> bound): ^millnonian Report*, iRm-i^I; 
L'. S. CiNuI Survey. iSu-iS4Sq. lull imiicitUn Ut cii- 
quirtn. F. CARDINeR, JR., Pomfrvl, Conn. 



WnnlRl, in eachanjEfl for (h* ('•lltiwinc waiki. any 
itan'lar.) woikt on ^urfcrv and on DUeawt uf thiUren: 
Wilion i*'[Viii«ricaBOroiinQlogy,'' 1 voTs.:Coua' "UFrdi 
ot Ihe Kanlkwal" and ■• BJ'di ot ihe Cijrado Valley.*' 
t roll : Mind's '* l^nd anil Game Sirdi of Kew Ens- 
land; " Sinjch' " Oat Nortbctii and Cailern biid*:" ail 
■he Report* on ibo Bird* of Ike Picilit K. K. Survey, 
twund IB ■ Tela., aivtocco; sad a corapkic tei of th« 
Rcporla oi lh« Athantai Ueoloncal Purvey, Pl>!aic bIvf 
cditionf and dat<n in oorrwion^ns- K. ELLSVCOKTH 
CALL. Hitli S.-l>ool. Ilo Moinn. Iowa. 



To ctdxince Wriihl't '* Ice Aie in NnrlK Aan-rito " 
and \jt Cit't*'* "liltirienlitil GfoloBv" (Copyright ig^i) 
for "Darwin i«in," liy A R.WalUci. Oii(in nf Spcsio. 
by Danvln. "Dnc-nl □( Man." by tiatwin, "Han'i 
Place in Naruic/* Hifiley, ^^Mcntal Kvolaitiun in Am- 
maU." by Roinann. ''Pn-Adimii^," by Winchell. No 
luxik* wantnl ewipl lalcti eijuiom, and booki in lood 
eandiiinn. C. S. Btowo, Jr., Vaiiderbiti Unlveruty, 
Nailiyille. TcKD. 



Wants. 



Alt ptrtrm ittki*xa ^wititn /ar n>it/.-A hi li fn4tO' 
S*4 (y kii tfitniifii atlainmn't. tr amy ftrttn tt»ii»t 
tfmr rif l» /iil x yiwr'inK 0/ tkli tkar,tcur, f* il tAai 
t/ a rrarkfr f/ icitmet^rhemiit. draueMlitmam. rr wAal 
■«/, aw^ Aasf ili4 ' H'amt ' imttr ltd HnJtr thli kt*J 
rtint vr COST, i/ ht itlii/tn tht futliihrr g/ Ikt mil* 
*htt t\ar»fltr f/ kit a^ftlUalien. Amy ftrttm im4Au 
im/prmatiem rm amyttifmtifit tUriUtH. tht iJJ'tti tf 
aui iri'rntifi^ man, or nka cam I'a amy Viiy ■»# ikit 
crimmn far tt fmrf^n crmigmmnt with tki tmtttrtif 
Ihrf^/tr. il itrjia! y i»tiittJ l» d* it. 

WANTRD.— A tmuibar of ^moUigj aba la Umltfar 
vllb tbe fOMlb Dt tb* Hamtiton Uroup. m 
inattiiotarof OK>loK7du(lDB Julj nrzt at th» .Salv- 
ni SoMaea Cacop oa Caaudalsn* lake. Apply to 
ALBBBT L. ABBT. Diractor. il> Avaritf At^ 
Rocb«>n*r, N. T. 



\V> 
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w 



AKTCn.— Tn a<it aa oomMpoBdMit (or oa« vr 
tuo d«il; i't wneklf papon. UaT« worked oa 
paj^iiT fnr ■tiiiiir two yttara would tntna poalUotiaa 
edllorlai ataS ot bumorooa papar, AdatvM OBO. 
C. HA»M>H. 14 Klin $1. , llartfarO, Ctnu. 

TKANSI.AT01I wBulod lu rvad OrriDBn tohHw 
(ural wt>ik* at *li;lit mo wrltlnc. Ooa laeallttr 
wlLb trohiiirni Irrniit rlealrHtl, Add»«a '-A.," Boa 
jm, Si'w Vwfit Poat (JlDto. 

JANTED.-A (luidtSon Id ■ ntanufMtatUiic •■t*b' 
r lUbiii«i)i bj A mail u hat II ring tlbcmlM oC la- 

veullve ablUtT. Addrvaa M. W. B , oar* td 3M««aa 

BTlBroMlway. N.r. 

AKTKD.- BooSa OD Aiiatuny and Urpaotlata. 
WIIL pa; oaah ur k1v» alinllar bimka in «z- 
«biLDc«. Afao want mndloal batMCT aod pboio ovi- 
Bl, PR ANPKRSOS. llMBUlaaCrat.Chlw iP.lU. 

ANrEU.— A oollDXD crailaaMwith MBe B(ira4l 
tnlulait. to tnaioli tb« •clanoaa, at ll.mpar 
T«ar, toaSouibvmoollaBe. A BaptM or a Hetaod- 
(at pc«(«rTBd. Huat alao ba a lli«t-alaaa LaUa 
•otiour A. H. Baalii, ttos K. UlUrdf^nila. Qa. 

ArROFEBSnBSBIP tn Cbenilalry la iianl«d bj 
ueifi who hail tind nr^ j-para' exjifrlDan In ihrt. 
capacity. Wouid i>rrfer va gtvo iDatncUoa br 
leotiiroa ami «i[>i-ririi.'iitH ratbnr tbaa by IMn-booK 
tn«rlti<idB. Would llki' a poaUJoB in a oolWa or ual- 
v«rslLy whnrn thnri' Ik a (toiid atudMIt** lali 
Sppclal piilntaof itrKiiirth crlolnDd at*: <1)Thor 

coDCri^l of a class nnd tfood order darloc 

and moitalLona. lij Ai"nu.racT Id Biparic 

wlUi cboralcala sad akill lu tM matuptila 

cbniBloal apparatua The pannlMdon of aavM*! i_ 
ilOiBlitMl Mluealon has be«D rlr*a to rater l« 
them if reqaiTcd. Would not «an to anoapt > po> 
^itiuD pBylDtc IdHs iliao |t.SW. AddraM B. K , e«t« 
of Scimrr, 9M Broadway, Haw Tork. 



W 



ADDRXHR WAKTBD-WIUaotoaaDQ plMaaMod 
tbo addrcM of tbit Sacmtarr ol Um amwltaa 
Pbl1oln|tl>«a1 (ibuiaty. Alao that of B*rtMrt SpraMC. 
"ADDIBON," RooB M. lU HadUon 91.. CbteaflO, IN. 

\ DDRESSK»or Old Book Daalars wuUad.— Wkk- 
t\ InuCooljtalDanuiDlierof oldbookaontofpctak 
I vory luucb doBlTv tbv addrowoa "T eatatonM of 
ram MKioad- hand book dra1«n. If lh«ra la aditao^ 
tor? PT Uat of vnob dwalara I iibnul't llk>^ to uMaU) 
poaMMBlOD oI eo«k W. A KLAIlBLY. Chicago. UI. 
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leoC the bistovio creeds. It in entirely dletiDct in iheoi? and 
mode of treatmeDt from the n-hli-lj'-read noreb louchioK on the 
religioua qoeetioa, and will lake m place amoaR the b<K}ks moot 
tbooghtfully disooaeed b; that increatLng dan of teadtri. n-h[ch 
flwh la the InaUtent problems ot reliKioo and the proleUilat ibe 
mort ateorbttiK later oats of tbc da;. 

— P. BlakistoD, Son. & Co., Philadelphia, anoounce " Hatcria 
Ilea, Phartnacj, PbnrmacoloKT. and Tberapeutiis." by Wiu. 

Hale Whiter M.D., Physician in. and LeciutfT on Maierta Uedica 
at Qay'a UMpimt; Examiner In Materia Medicn Rnjsl C<>1leee 
of PhTsiciana and Royal ColICKe of Surgeons. eW. This Is an 
American copyright edition, ediU'd by lleynold W. Wilctuc. M A., 
M.D, Profewor of Clinical Medicine &t ihc New York Fost- 
Oraduate Medical School and Hospital, AsAiatant Viaiting Pby«i> 
^an Bellei'ue Uovpitnl, «tc, 

— The ninth rolume of the nrw edition of " C%amhen>i'a Ency- 
lia" i^ in a Torwatd state, nnd will Iw published hy the J. B. 

li^g^hKXitl Cumpany in June, AnuthiT vulume will rompk'te ibis 
eiMllent work of referpnc*? Tbe folhiwiiiK «rv tfom** of llie prin- 



cip«l article) and authom in tfa« new colume: ''RoB8H>tiu,''Rev. 
U. O. Orahara; •■ Ranes." Canon I»aac Taylor; "Ruafia," '-Su 
PelerBburR," "Sil>eria." Prince Krapatkine: "Saliuoa,'* ArcbibtM 
YounRi 'Salv-aUon Array." Bramwell Booth; "Samim." C. P. 
Ltir««: "Qtiorjce Sand." Mr. Q. SaiDliibury ; "Scandinavian Hy- 
tholoKv" Profvxior Raamus Andersen; "-■*ebopenli«uer." Pro- 
Ies«oc W. Caldwell ; " St-bleiermacher.*' Dr. Olto Pfleiderer ; " Speo- 
truni," PioffBsor Knott: '•Sc<mBnil," hiMory. ProfcMor Gmb; 
•■ Scottish IjnwU8|:e." Dr. J. A. H. Morroy; •* Scottish Liieta- 
tnre." Hume Brown; "Sir Walter Scott,' Andrew LanR; '•Seal," 
"Sole." J T ITonningham: " S«rulariBm," Mr. Q. J. Holyoake; 
•■Shakespeare" and "Sheirey," Profesimr Dowdfn; "Slieep." 
JamvA HacDonald i OeTkerabi "Sberklai)" ami '* Shetmao." I}ea- 
eral Grant Wilsno; "Shiphiiildinft,*' David Pollock; "ShiMhaad.** 
Isaac Pitman; "Siam," J. 8. Black; "aanK.* C. ti Lelaud; 
"8ocinli«tn," T. KirJcup; " Herljeri- Spencer," Profeuor Sort^; 
"Sphinx,- StanVy Ljtn»-P<>gie ; -'11. M. Stanley." J, 8. Keltie; 
'• IVao Stanley." Profwsor Story : -State Rellgitm." Canon Cor 
teis; ''Steam*' and "St?am-EnKine," Profo«»or A. fi. W. Ken- 
nedy ; " Si erne." Traill ; ■• Strawberry," Blackinrtre. 



Exhausiion 




A wonderful remedy, of the 
lighest value in mental and 
lervous exhaustion. 

Overworked men and women, 
the nervous, weak and debilitat- 
ed, will find in the Acid Phos- 
phate a most agreeable, grate- 
ful and harmless stimulant, giv- 
ing renewed strength and vigor 
to the entire system. 



^ 
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Dr. Edwin 7. Voae, Portland, Mo., says; 
'I have nird it in tnv own cvae when Huflar' 
ing frotu DcrvfiQavxhAUi'tinn, with grntifyinK 
reaultj. 1 hare prMcribed it for many »f 
the rariouM fonu* Qf nerrous debility, and it 
has never faileid (« do good." 
Deicripttve pamphlet free. 

Runtford ChunlalWarki, Proaidtnca, H. I. 



Beware of Suhatitutea and Imitatiooa 



CArxinN.-Be auri^ the word ^* llor»- 
ford's" la on (ha label. All uib«ra ar« 
■purloua. Nvvrr aold In bulk. 

A TEMPORARY BINDER 
for Stitntt is now ready, and will be mailid 
pDttpDid on receipt of 75 cenli. 

E^^^ This binder iiatroai. duiabit aad 
^H cicpuii. hu gill (jddiilc. aod al- 
^^H h>w» ibc openint <>' ^' V^^ P^>" 
HH fecllj fljil, Any number can be 
I tLkca out rr r«pl>CTd without dk- 
^^fl laiblsK ilic allien, utA ihe inpet* 
^^1 >re not mutiUlcd fat luUKqucai 
^^1 pcrmuieBt bUidiac. Tikd in this 
J^^ tiinilef,.^ici<ac«iial<tayicMr«*i<sl 



(or refcreace. 



Fact and Theory Papers , THE WEEKLY BULLETIN 



I. THE SUPPRESSION OF CON- 
SUMPTION. Bj aODraJT W. UAMBLCTOit. U.D. 

II. THE SOCIETY AND THE " FAD.' 

BrAfrutTOS MOHOAV, Req. \i'. SOCvata. 

III. PROTOPLASM AND LIFE. By 

IV. THE CHEROKEES IN PRE-CO- 

LUMBiANTiMES. Br CTiirs Tnovu. 1^.11. 

V. THE TORNADO. By H. A. Haex-*. 

13*. II. 

VI. TIME-RELATIONS OF MENTAL 
PHENOMENA. Bf JoevpB JiimWH. ir. SOc. 
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QU^RY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

Finl inseiLed Juoe 19. Mo response 
Ao date. 

N. D. C. HODGES, 

874 BKOADWAY. KXW YORK. 
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A KEY TO THE MYSTERY OF THE MAYA CX>DICES. 

I wtaH lo announce tttmtifrh Srieitce lo those interesled 
Id tlie subject, Ihat 1 ti«v« fortunately discovered, at last, the 
key which will unlock the mystery of the UayaOodicM and, 
probably, of the Central Atnericao ioscriptious. The progress 
of deoipherment will be slow, but. the due havitiK been ob- 
tatoed. it will ultimalely b« accomplished. I have already 
delennioed tbe aiffDiQcatiou of somtt dnxens of charsclen 
and in several iostances ascertained the ifeneral sense of a 
group formioff a sentence. 

This discovery settles at the same time several other points. 
Fir*t, it flhnw8 that the direction in which the Codices ar« 
to be read is as assumed hy me in the '" Study of the Mann- 
BcriplTroKOO," pp. ISfl-Ul. Second, that the parts of the 
impound characlera are to be read chiefly in the same way; 




at U. from left to right and from the top downward. U 

shoffs, in Hie third place, that, although there are a number 

I of cODveolioDal symbols, yet the great majority of the char* 

1^ aoters are truly phcnetit.-, and tbe wriling of a higher grade 

than has been hitherto supposed. Last, it shows that, 

after all. I.>arida')i .•ttatementA io regard to the mode of writing 

and the letlors and characters are, to a large extent, vnrrpct. 

1 For example, his secood b is correct if a central dot is io- 

I wrted, giving five instead of four, His e is alsn correct, as 

I are his e, t, and ca. hi)i A', ku, z, ha. ma, and siga of uspira- 

^^^on. The t a» given in his example of the mode of writing 

^^B correct. His flrst x (dz), if placed horizoDlally and slightly 

^niodiBed, is the symbol for ch'. 

Landa's trouble as to the Maya mode of siielliog. where he 
■Mumi-s that l« is written thus, eh, arises from the fact that 
the "bcgiuning of the symbol for I is so nearly ]ike that for e, 
that be has rutstakca one for the other, thus cousideriug the 
lit-jit part of the I a» an e. This can be showQ, a$ symbols 
fur ibe same word, having the saiue meaning, are fouud at 
one point in the Codex Troano. 



As one result of this discovery, I will introduce here an 
example, with illustmtion from page 33 of the Cortesiaa 
Codex. In tbe figure here shown the reader will observe a 
character in tbe hand of the human being represented as 
grasped in the mouth of the serpent and also one from whtcb 
tbe serpent seems to rise. Tbe latter is the symbol for eab, 
which in the Maya languaice siirnitie^^ both earth atid hniiey. 
here undoubtedly earth. The one in the hand of the human 
Sgore is a compound symbol for yeb or jTMb, signifyiof 
mist. dew. or humidity. Wo also observe in the eye of the 
human head a cross, which, like the serpeut, is a rain or 
moisture symbol; thus agreeing with the view which has 
been advanced iu regard lo the siguiBcation of the&e sym- 
bols. 

Without further reference at present to the discovery, I 
may say that I am preparing specimens of my toterpreta- 
lions and explanation!), to be suhmilted to some of our lead- 
ing archseoloifisls and linguistv. 

In concluding, allow me to say that if I am correct in the 
above deductions, which have been reached after careful ex- 
amioBlion and tests, the Bureau of Ethnology, of which I 
have the honor to be a member, may claim to have rendered 
probable th? solution of two important questions relating to 
the pre-Columbian times of ojr coutineut, lo wit: Who were 
the tnound buildeni i and, What is the significance of these 
curious Central American inscriplioos and Maya wHtingat 

Cybus Thokab. 

WMblDgWD, HAT IT. 




DR. D. H. STOKER'S WORK ON THE PISHES. 

Such of Dr. Slorer's paper* as have come lo my notice, 
some of the minor articles possibly lieing overlooked, iodi- 
cate that his activity as an ichthyologist ifxtended over a 
period of about thirty years, beginning about 183ti, His list 
of publications on tbe ttshes is not a loug one, and bis stand- 
ing amongst the workers of his own period, or of later peri- 
ods, in this department of science, may be determined en- 
lirely from the latest, bis greatest work, " The History of 
the Fishes of Massacbu&clls." 

I. The earlitfst paper noted is entitled "An Examination of 
the 'Catalogue of the Marino and Fresh-Water Fishes of 
Massacliusett*,' by J. V, C. Smith. M.D.," in Professor Hitch- 
cock's "Reimrt on the Geology. Mineralogy', etc.. of Massa- 
chusetls." This appeared in Vol. I. of the Boston JourtwU 
of Xattiral History, pp. 34*-365. pi. viii., occupying some 
eighteen ]>age6, and bearing date of May. 1S36. 

i- In July. 1S39, he publishe<l his "Remarks ou the 
' Natural History of the Fishes of Massachusetts,' by J. V. 
C. Smith, M.D.," in Vol. SXXVI. i.f SUUmana AmerUMri 
Journal of Science and Arts. pp. 337-349, previouhly read 
before the Boston Society of Natural History at its meeting 
on March 30 of the same year. 

S. His Reports on the Ichthyology and Herpelology of 
Massachusetts make an octavo of 253 pages and three plates. 
This was is&ued iu conneclioQ with the report on the Birds, 
by Mr. Peabody. The Report on the Fishes ita* «!aR» v'fi'*- 
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in the Boston Journal of Natural Jligtory, Vol. U.. 
pp. 388*558, where it differs very liltle from Ibe separate. 
Thii report well represents the best American work done in 
ichthyology up to 1840. 

4. lo lt^41 he published a short " Supplement to the Ich- 
tbyological Report," in the Boston Journal of Natural 
listoTf/^ Vol. IIL, and in 1S44. iu the Tuurtli voluiun of the 
ime journal, his " Additional Dencriptiona of, and Observa- 
tioDS on, th<> Fishes uf Massachusetts." 

&. The year 1&46 saw the appearance of "A Synopsis of 
the Fishes of North America," an extensive work, mainly 
L-QomiMlation, publishijd in the Memoirs of the American 
[Acfldemy of Arts and Sciences, and reprinted separately, 
[vilh different title-page, paging, and index, making a quarto 
volume of about 300 pages. In this work there are evidences 
that compiling was not so much to the author's liking as 
original work, in which he certainly attained a greater de- 
gree of SUCOCM. 

6. The " Catalogue of the Fishes of South Carolina " in 
Tuomey'fl Report on the Geology of South Carolina, of 1848, 
is a list of nominal species occupying several pa^es, for 
which dependence was placed on literature rather than on 
■pecimeos. 

7. In the flfth rolnme of the Memoirs of the American 
Academy ot Arts and Sciences. 1853-55, Dr. Slorer put forth 
the fint, second, and third indtMlment^ of " A History of the 
Fithea of Massachusetts." The fourth part appeared in Vol. 
VI., 1858. the fifth in Vol. VIII., 18CS, aud the last in Vol. 
IX., 1867. The whole was published separately as a hand- 
some quarto of 287 paces and 39 plates. This work contains 
descriptions and drawings taken from specimens of more than 
ISO species, together with a great nioss of detail cooc&riiiug 
habits, capture, economic value, and the like. 

To show bow the author regarded his own work we may 
quote (hft following, the opening paragraphs of the Hiktorj : 

" As one of the Commissioners on the Zoology of Mas-sa- 
ohasetla, in the year 18S9. 1 prepared a Report ou the Ichthy- 
ology of the Stale. From the brief lime occapiod in ils 
preparation, it was necessarily imperfect, and. not being 
accompanied by figures, was comparatively uaelesSi, except 
to scieutiQc men, Since the appearance of that communi- 
cation, much information has been obtained respecting 
several of the most common and valuable fishes, and quite a 
lumber of new species have been ascertained to exist in our 
waters. 

" Having carefully re-deacribed all thesjiecies, I trust the 
following paper will present an accurate bisUiry of the ilshes 
of our State. Con8id«ring this as the completion of my 
former report. T have kept in view the primary object of the 
commission, — lo ascertain the value of our fauna in an 
eooaomical point of view, rather than to prepare labored 
scientific descriptions." 

The estimate placed by the author on his work in the re- 
port of 1839 may leave an imperfect idea of its real value. 
be was engaged in revisine and enlargini; it, it was but 
latural for bim to consider it not what it should be; yet for 
many yean it was the standard work od our fishes, and 
was only supplanted In New England esteem hy the revised, 
extended, aud fully illustrated work completed in 1867. 

It is through this last our author should be judged, all of 
the others being preparatory. Compariug the records in- 
cluded in its pages with the other records of the period, we 
shall have to rank it with the besu At the present, details 
are valued more highly, but to a considerable exlciit the de 
tails are supplied in the excellent drawings from nature, by 



the pencil of the artist, Sonrel. so long and fo happily em 
ployed by Professor Agassiz. If we place this work on oor 
QWQ fishes by the side of tboee devoted to the Hsbea of other 
States; Mitchell's NcwTork. IKIS; ftafinf^que'sOhio, ISLH-SO^fl 
Dekay's New York. 1843; Thompsou's Vermont. 1843; Kirt-" 
land's Ohio, 1839-44; Baird "sNew .lersey, 1855; Holbrooks 
South Carolina, 18Q0; ur Hulmos's Maine. 1802, wc find but 
one or two that approach it and none that surpass. The 
excellence of the descriptions and illustrations is generally 
admitted. Taking up economic considerations, the work is 
readily seen en be in advance of any of the others. Being 
a forerunner of the fishery commifisions, of eitbertfae general 
government or of ihe different t^tates. Dr. Storer had lo 
gather his statistical or other informatiou directly from l)ie 
markets or from Ihc fishermen. One who has not engaged 
iu similar work can hardly realize the magnitude of such an 
undertakinjf. In (be evidence that accumulates (here ia apt 
u> be f») much that ia more positive than accurate that at 
times it seems an almost hopeless nndeavor to discover tlMkfl 
truth. The Doctor, however, has acquitted himself admira- 
bly. He seems to have been especially fortunate in selectiue 
the men on whom he depended most for aasi-itance. Saclifl 
names as these uf Captain K. E. Atn-oud of ProvincetowoB 
or Captain Nathaniel Blanchard of Lynn are often cited as 
authorities for statements of faoU and I have never yet been 
able to learn of a HioEfle imttance in which their testimoay 
has proved other than absolutely trustworthy. 

The "History nf the Fishes of Massachusetts "is a Classic io 
North American ichthyologj* that must servs ofl the basis for 
the future histories of New England's fisbes. In the quarter 
of a century that has passed since ils publication we have 
cliauged our ideals of names; and discoveries of new genera 
or species, or in the anatomy, have compelled changes in the 
arrangement. The nomenclature uf tbe book has beoomej 
somewhat anlifiuated, and the systematic arrangement is not ' 
entirely suited to the present time, yet we must say the same 
of all the contemporaneouM ichtbyological literature, and it 
will not be long before a similar cbaracteriEation will be 
equally applicable to the works of today. But it matters 
comparatively little to tbis book how much the names ar«. 
changed, how radically the classification is modified, thel 
IhingH are described here, the illustrations are here, tbe facta 
are here, and these give the work a pennanent value. It 
would be difficult to point out a work of greater accuracy in 
detail, or one that left less doubt in regard to the identity of 
tbe different forms to which attention is directed. 

Dr. Storer was not led astray by desire for novelty; bej 
used little of his energy in searchiuK* for treueralizations; be' 
appears rather to have given him-wlf up to the careful prepa- 
ration of a good record of what he could Katherduriugyearv 
of collection {ind study. Most will admit that in Ibis his 
judgment was good. For. though it sotnetimes happens that 
science is benefitted and fame is brought to an author by a 
revolutionary change in classification, or through a brilliant 
generalization or theor>', the result moot often is only aa 
evanescent notoriety that soon dies away. It is through the 
patient elaboration of facts and succete in recording thein] 
that one is moat certain of contributing to the advancement] 
of science. Iu this way Dr. Storer has made a cuntiibution 
to ichthyology of lasting im(H>rtaDce. In tbe amount of in- 
formation given, it£ accuracy, and style of preaentation. be 
has established his claim to pr«»ent and future gratitudeand 
has proved his right to rank amongst the foremoBt of Ameri- 
can ichthyologists. 3. QaBMa:!. 

Miu. Oomp. SooL, CAubrldf*, HMa. 
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.THE RELATION OF DUSINESS TO COLLEGE EDU- 
CATION. 

The qaefltiou of the benefit and advantagio of a college 
educatiou in relatioo to btuioess wag some time 8170 freely 
(lificuased in some of our leading magazines. Many of the 
articles were uot without a irrain of tratfa, yet in some of 
ihem the aulhora seemed to disregard certain essential ques- 
tions. 

It is not the purpow so much of him/her education to Bit 
the mind with knowledge as It is to discipline ami develop 
the mind, and it is not so much the object of the colleie;e to 
make professional men as it is to prepare the student for a 
professional career. 

An inquiry into the psychical constitntion of normal beings 
will show sume marked gt-aeral characteristics. For «xsm> 
pie, some possess great executive powem aftsociatH with 
marked powers of application and execution; others possvss 
great reflective powers associated with slight powers of exe- 
cution and little or no executive ability; and others again 
may ixi&Hefta all theae powAnt equally strong, or they may 
be variously combined in individuals as to degree and 
quality. The iaiention is not to enumerate any more char- 
acteristics than such general ones as come into use in busi- 
aeea. All these powers admit only of a certain degree of 
development. 

It is coDceded that every normal being is endowed with 
certain natural abilities to acquire knowledge. The defpree 
of the development of these abilities and the direction in 
which ihey run are often difficult to determine; and here it 
is where the largi^st number and most serious mistakes are 
made. Every iadividual. no matter wbat his abilities are, 
must receive a certain amount of tmioing and education, 
and tbeso may come to him in one form or another, cither 
practical, theoretical, or both. The acquisition of knowledge 
through personal experience alone will prove both good and 
, and it is througb a theoretical training and education 

at the bad may be avoided. In discriminating between 
all the degrees of natural abilities supplemented with prac- 
tical training and natural abilities supplemented with book 
learning, an important element will be found which can only 
be acquired through systematic book training and proper 
achooling, and that is discipline. Discipline givet; discrimi- 
nating powere and quickness to the perception, leud« ac- 
curacy to the conception, aids the reason to draw proper 
conclusions from a series of facts, and thereby sharpens the 
judgment, develops the memory, controls the will, and sub- 
jects the emotions. In connection with tbix, the attention 
may be called to the fact, that a methodical mind is uot al- 
ways a well disciplined mind. 

Again, there is a distinguishing elemt^nt common only to 

tural ability, and which does not de|>end upon knowledge 

ftlone or any higher psychiciil nrti^atiiv^-ttion called knack. 

Tilts is generally noticeable in powers of execution. For 

I «xample, if me observe a number of mechanics working at 

^^be same job, it will appear that a few of them show excep- 

^^■onal facility in the execution of tbeir work, while others 

' with fill liiPir training and practice cannot attain this facility. 

The degrne of difference in the work may not be great, yet 

it is noticeable; and the man who is the happy {MMseaaor of 

this particular gift is the man most sought for. 

A comparison of various individuals within the differeot 
Bsseft in which men may be classified from the standpoint 

vocation will show similar results. As ao illustraliou we 
only to take two orators. Suppose them as nearly as 



possible to be equally equipped mentally, morally, and physi- 
cally, yet when addressing an assembly there will be seen a 
marked difference in the effect produced upon the uudiencQ. 
To the one they will listen with indiffer«nee; to the other 
they will appear as if they drauk in every word that fell 
from his lips. So again, if two orators unequal in education 
and Irainiug address an audience, it is nut infrequent that 
the one possessed of the lesser education and training will 
bold bis audience spell-bound, while the other will leave bis 
audience cold and unaffected. The question will now arise. 
To what can this difference he attributed ? The solatlon un- 
doubtedly lies in the peculiar, fascinatins iotlueuce exer- 
ciaed over the listeners through the method, the style. 
It is this which inspires truthfulness, conviction, and conQ- 
denr^, and may be considered a quality of executive ability. 
In every vocation of life we may trace this quality as essen- 
tial to success. The author, the poet, the lawyer, the actor, 
the politician, the merchant — all of whatever class will 
profit by poaaeMsing this quality. True, this quality may he 
developed (o a limited extent, yet the poeseasor of it by 
nature need have hardly any schooling or training, and he 
will .succeed. 

The questious. which will now presrat themselves for con- 
sideration, are, Why is it that so many men of very inferior 
mental capacity and in some instances of marked natural 
ability, though uneducated, are so successful in accumulating 
large fortunes, and why is it that so few college-bred men 
ar** successful in the commercial world and become possessors 
of large fortuncsl 

It is not iofrequeut where men equally equipped mentally, 
either educated or uneducatad, start out in the world both 
haviog the same habits of thrift and economy, of industry 
and energy, of perseverance and endurance, and both having 
equally good opportunities for making mont-y, that one of 
them succeeds in accumulatinfr a lartfe fortune, while the 
other gets along but moderately. The statement is quite gen- 
erally admitted that a person who is economical, prompt, n* 
liable, honest, and accommodates himself to the circum- 
fllanccs, and does uot mieet with any misfortune, may acquire 
sulTli;iei]t means to live fairly well, but to acquire a large 
fortune something more is requisite. 

To what this difference may he ascribed is the qaestioo. 
Surely, it cannot l>e maintained that one has more brains 
than the other or that lie posaessea belter ad vantame by what- 
ever means, for the assumption is that they are equal in 
these respects. Then the only factor to which this can be 
attributed is unquestionably the style or peculiar influence 
they exercise over others, and by which they inspirw conG- 
dence and enlarge their circle of patrons. As an argument 
in favor of this view a reference to cases where men are 
totally unworthy of confidence ne*da only to be made. How 
often does it happen that men morally perverted are capable 
of inspiring confidence in people, and this not only in the 
unwary and ignorant but in men of brains and education. 
How often do men of inferior intellect exercise much influ- 
ence amoug the educated and ignorant. To attribute this 
to any other power than the peculiar fascinating influence 
that many men have over others is absurd. The average 
husines-s man, however great his success may be, and who 
has received no college training, is narrow, emotional, ex- 
acting, and will often resort to means in accomplishing bis 
pQrpoees which a college educated man would hesitate to do, 
and most college-bred men of this stamp will poeseas these 
traits inbereutly. 

That the school of experience quickens self-reliance, that 
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it ^ves pmiUveness to oae's opinioas and conduct, lliat one 
more readily forms his fioal conclusions from 6r»t impres- 
sions, and (hat a well disciplined mind mi^lit avert inaoy 
Bad experience!), which an undiBciplinetl mind ittoblifred to go 
tbroui^h, is undisputed. That the college graduate haR many 
edgee to round off when he enters upon the struggle for ex* 
istence is manifest. Durinjr his entire coUeRC course be has 
Duly heard of the highest standards of the intellect and of 
morality. Although he has been taught to d^al with things 
as tbvy arc, yet a large portion of hts instruction ha% been 
devoled to things a« they should be; and therefore when he 
Htarts in life he musL adjust himself to life as it ift Whether 
this is a fault in that the Irainiug i% uot held within the 
limits of the practical may be an open qnestion. But on the 
other hand, that a college education has the tendency tv 
make one more hunianc, to broaden one's views of life, to 
make one more liberal, to quiclien one's perception, to lend 
accuraof to the judgmeul. and insure more logical thinking, 
cannot be denied, FftANKUH A. Bklheh. 



THE SYSTEM OF ALGOL.' 

Thv steady advance of exploratory research in the sjBtem 
of Algol promises to furnish one of the most curious and 
inslrnclive episodes in the history of science. Vague hy- 
pothesis, determinate tlieory, and triumphant verification 
have already played their logically sequent parts in the dis- 
covery of the ecVipHiiig satellite. Ooodricke's conjecture, 
however, had to wail nearly a century for Pickchtig's for 
niuliiatiou. while thin wan ratified within a decade by Vogel's 
disclosure of the anticipated tell-tale sjiectroiiL'upic etfecls. 

Progress has. indeed, of late notably quickened its pace; 
and we may therefore hope for a prompt and effective appli- 
cation of the Ith Uriel- spear of adapted observation to the 
latest creation of speculative intelligence in the lately organ- 
ized dcparlment of "dark slurs." Since ArgclaDder*9 time 
it has been tolerably evident that Algol had other attendants 
besides the agent in producing its periodical eclipses. For 
Iheir recurrence was shown by him to be subject to minute 
irregularities in point of time, »od these irregularities are of 
Bucb tt nature as to demand for their explanation tbe pres- 
ence of at least one disturbing mass. A highly complex 
piece of uiechaoismcouM plainly be seen to be at work; yet the 
tMoelration of its intricacies presented a task so formidable 
Ihat astronomers of, at any rate, tbe present generation 
might well have despaired of its accomplishment. It has, 
seTerthflleBB, been undertaken by Dr. Chandler, and his 
labors have been rewarded with an encountging measure of 
success.* 

They have been necessarily of a more or less tentative 
character, and their reaaU must be looked upon as merely 
provisiooal: but ther« is much reason (o suppoHC that it at 
least approximate* to the truth. It is, mnrtHiver, perfectly 
plain and straightforward; there is nothing of the o&scui-um 
per obscuriva about it; the consequences it itivolresare defi- 
nite, and admit of definite verification. 

Tbe new and enlicing hypothesis now presented for the 
consideration of astronomers is mainly founded upon certain 
well- ascertained inequalities in Algol's period of variation. 
These were shown by Dr. Chandler's discussion some little 
time since' lo be slowly compensatory. Tiiey are oscillatory, 
nut progr«s8ive. Consistently in advance of their due tim« 
down to about the year 1804. tbe obacuratioos of tbe star 

■ 7rnni KDOiilads« for liar- 
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then began to fall behind it, and the delay had accumulaled 
in 1843 to 166 minutes. A gradual process of restoration 
thereupon set in. and the normal epoch was reached near 
the beginning of 1873. It waaquickly, however, transceoded. 
for acceleration is still going furward, and is likely tocfli- 
linue operative during some years to come. ■ 

These irregiilftritics arc evidently comprised in a cycle con- 
siderably exceeiling one hundred years, and for that very 
reason it is difficult to account for them on gravitational 
principles; since a third body, exterior lo tbe close pair, 
should, in order lo produce any marked purlurhational effects, ■ 
revolve much nearer to them than would be consistent with 
so long a (lertod, Auother uimle of explanation is, accord- 
ingly, resorted t« hy Dr. Chandler, The varying inlervala 
needed for the transmission of light from different parts of 
a large orbit described by Algol and its dark satellite round 
a remote primary, are. in his view, the fundamental caufti* 
of the alternate anticipations and retardations in the occur- 
rence of Algol's eclipses. They are, in fact, apparently shifted 
backwards and forwan's in time, just in the same nay as are 
the eclipses of Jupiter's satellites through the orbital move- 
ment of the earth Algol may, then, be regarded as the 
solitary luminous number of a multiple conibinatioD of 
opaque niaues. Tiie cjmnioa centre of gravity, ' rounrf 
which tbe pair hitherto known revolves in a period of about 
131 years, lies by the prt^scul hypothesis at a distance from it 
just equal lo that o( llranu* from the sun. The path thus 
traced out is, we are further informed, sensibly circular, and 
its plane is inclined SO" lo our line of vision. Obvioasly. 
however, during the whole time occupied in travelling over 
its remoter half, the light-minima of the star must be re- 
corded somewhat later than if we saw them iu the precise 
order of tiicir actual occurrence; and this remoter half was 
swept over between the years 1804 and 1869, when the ob- 
served pha.ses were always in arrear of calculation. Now^h 
on the other hand, that the star is on i.)'e hither side of ilA^ 
orbit, the epochs of its eclipses are apparently auticipated, 
and will not coincide with their (rue times until the passage- 
of the "ascending node." about 1&S4. The dimensiuoa of 
Algol's orbit, with its "inclination, of course prescrilje the 
amplitude of the osciltationaby which its periodicity flp|»ear* 
to be dibturbod: aud this " lightcquation," as we may cull it, 
proves to be 140 minutes. Thitt should bo the maximum ex- 
tent, whelherof acceleration or of retardation; but in poiotof 
fact, m wv have seen, delay mounted up in 1843 to 1S5 mi- 
nutes. Hence the theory cannot he said to represent the ob- 
servations as satisfactorily ns could be deaired. The devia- 
tions, indeed, are large enough to suggest to Dr. Chandler 
further complicatioati, the uaravelmeot of which may chal- 
lenge the utmost skill and patience of investigators, fifean- 
lime, a touchstone of the general truth of his hypothesis will 
soon be at hand: for it involves a cessation within the next^ 
ten or twelve years, and a subsequent reversal of the shorten-^ 
ing process at present atFecting the star's period of luminous 
change; and the fulBlmcnt of ibis prediction will serve as a 
hall-mark of its gcnuiue quality. An additional t«8l may 
be derived from the spectrographic evidence. The velocity 
of Algol in the large orbit attributed to it is 2.7 miles per 
second; but of thiR, le-w than one-half, or about one milo 
pe-r second, is at present directed towards the earth. It con- 
stitutes, however, a goodly proportion of the 2.3 milea of 
conliDUOUK approach determined from the Potsdam plates: 
but which should in tbe course of a score of years, if tha 
new theory be true, completely disappear, nentralized by tho 
altered direction of the star's orbital motion. It remains. 
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^■Indeed, to be seen whethur the whole of ita stipposcd traos- 
^^atory speed may doI really be of a circulatory character. 
I Dr. Chandler's Iheory does not real vyhotly on the cyclical 

ioequalities of Alsol'a liKht-chaoges. He alleges nUo in its 
^^jnpport periodical dioturbances oF proper motion, broujrht to 
^Hview by a carorul dtscutsioD of all the obeervatioQ« of the 
star, from 17B3 to the pre«etii lime, and indioitin^, in bis 
upiniun. a conibinatioo nf elliptical travelling with a pro- 
gt«Mive advauce. But llie average proper motioo of Algol 
is to very small — less than 2" uf arc a century — thai varia- 
tions or irreEularitiea in it cuu at present be reifarded only 
^^u an interesting possibility. They would trive, if crmflrmMl, 
^BS.7" for the lonffest diaiuvter of the ellipse into whicli the 
wide orbit traced out by Algol muod it.4 unseen primary is 
^_^ projected upon the sky. And siuce thia liltle spun repre- 
^■••enta an actual expanse of 38 earlh-co-sun distances, or "aa- 
^Ktronomical units," it loiplies a pamllsx for the star of 0.07", 
^^correapondiu^ to a dislance of nearly 47 liirht-years —a 
statement that is in many vfayi worth thinking Hbout. 
Although claiming only qualified credence, it nevertheless 
coovcya the upshot of assuredly the most promising altempt 
yei made to determine, by indirect means, the parallax of a 
alar. Id itself, too, it &eem8 prohuhlo enough, Assuminir 
its accuracy, we gain the information that Al/ol emits 63 
times as much I'ghc as the Kun, which, in its place, would 
dicw with little more than the briglitue&s of a seventh-mag- 
nitude star. The famous variable, moreover, aecordiog to 
Dr. Vugel. is just one million miles in diameter, so that it 
presents only once and a third the solar radiating surface; 
yet it is, as a light-girer, 63 times more effective. The re- 
markable conclusion follows, that Algol i« intrinsically 47 
times more brilliant than the sun. The emiiaiona from its 
photosphere are, per unit of area, 47 limes raorw powerful. 
.nd should its parallax evenlually— as seems not unlibely 
— prove to bo Muullcr ihau 0.7", this disparity will be still 
farther enhanced. 

By means, accordingly, of investigations of this uature. 
more fully and securely carried out. the question as to com- 
parative stellar brilliancy may finally obtain a sufflciontly 
■Btisfactory answer. It is a very impurtant one. The pro- 
cess by which photospheric light is manufactured is still 
largely enigmatical, but the ideas commonly entertained 
about it are not easily compatible with the existence of coo- 
ahlcrable differences in the shioiag faouUy of photospheric 
shelU presumably identical in poiuCof chemical composition. 

hRfliable uvidunce of such ditferences has not hitherto l>een 
available. That light-[>ower in stars bore no fixed propor- 
tion to mass was patent in numberless examples; but the 
density, consequvntly the dimensions of the emitting bodies 
rcmatnitig unknown, it could not he determined whether 
distension of substance, ur iuuate streugtU of iueandejtcence, 
was more concerned in producing a great aum-total of light 
relative to quantity of matter. The indications, however, 
now derived from Algol arc overwhelmingly in favor of the 

I la tier alternative. 
The primary member of its system, even if illuminated 
•olely by the borrowed rays of its brilliant neighbor, may 
not. Dr. Ctisudler thinks, be out of reach of telescopic dis- 
covery. But his hopes, in this case, appear somewhat chi- 
mericaL It Ib not difficult to show that, under the circum- 
stances supposed, a body of planiLary coostitutioa could not 
possibly be disclosed by any optical means at present avail- 
able. Its jiosit ion-angle relative to Algol is just now, we 
are told. 32^, while its distance from the same star is in the 
Mverse ratio of its ma8». This is coosidered by our author 
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to be indeterminate; but it is not so. unless w« reject Dr. 
Vogel's value for the combined mass of the close pair form- 
ing the variable. Assuming ils approximate correctness, 
and that Algol and its immediate attendant accordingly 
contain two-thirds the solar quantity of matter, and admitr 
ting, further, ibat they revolve together, at a distance of 
nineteen astronomical units, in a period of 131 years, round 
their common centre of gravity with another body, it follows 
that the mi4Sfl of that body is about equal to that nf the sun, 
and that it circulates at twelve units of distance from th« 
gravitational centre of the system. It should be found, this 
beinir so. if found at alt. at an apparent interval of rather 
leKH than 2" from Algol. The r«al gap of spece separating' 
them — the radius, thut is to say. of Algol's relatire orbit — 
would he measured by thirty-one radii of the earth's orbit; 
and the effectiveness for visual purposes of a still problem- 
atical body, shilling by reflected light alone, can hence ba 
estimated. If of the same density with Algol, it preiienla a 
diftc of five fold drea, which, endowed with Jupiter's high 
refleclivA power, or an albedo of 0.68, would possess a total 
lustre t-n^.xnnf ^^^^ ^' ''''^ original source of its radiance. 
This is equivuleot to saying that it should be fainter by six- 
teen stellar magnitudes. Yet the suppositions intrcxiuoed 
al>ove are perhap« uuduly favorable to conspicuous n««s. 
Evidently, however, an eighteenth -magnitude star, in tha 
close vicinity of one of the second, is far below discernment 
with any te]e<«copic or photAgmphic powers likely to be ia 
use for a considerable time, if ever; so that visual confirma- 
tion of Dr. Chandler's theory can only be looked for if lb* 
unknown mass it has brought ideally into exi.stence be in 
some degree self-luminous. 

That theory, as he remarks, " has a much wider cosmoto- 
gical meaning than the more explaoation of the phenomena '* 
of a single sUr. Most " eclipse variables*' exhibit irre^u- 
larities uf the same type with those of Algol, and which 
will doubtless prove amenable to a similar explanation. 
Moreover, an incalculable number of stars which, from our 
point of view, escape eclipse, unquestionably belong to sys- 
tems organized on the same general plan. One such, in- 
deed, is already known in n Virginis. a flrst'fruit of discovery 
in this particular branch: and Pmcynn. perha(>s. is one of 
many ntlicrs esaentinlly resembling it, altbough iuaccessibl»^| 
to speclrographic rest-arch, because revolving in plant 
nearly perpendicular to the Hue of ugfat. Thus the iotimal» 
Msociatiou of dark and bright bodies of the same order of 
mass would appear to be no exception in the uoivenwl order. 
And this scaively allows us any longer to regard a sun-like 
condition as representing simply and solely a stago io tfao 
condensation of a primitively nebulous mass. Some further 
conditions are plainly needed to produce the brilliant aoil 
concentrated evolution of light charmclerislie of *' suns.'' 

Dr. Chandler concludes his valuable paper with an appeal 
for micromelrical measures of Algol stars, adapted to doloct 
sod determine possible systematic diaturbaoces of their 
proper motions. Measures of the kind might, in his opinion, 
lead to highly significant results, which would probably, Id 
the case of T. Cygni, bo reached with particular promptitude, 
"If the reseanih gave favorable results in this instance,** 
our author conttauea, 'it could then be exteuded to A Tauri, 
which appears to bo also a promising candidate." It is io 
be hoped that the suggestion will not remain unheeded. 
Owners of heliometers could hardly turn them to better ao- 
ooanttbanbyapplyiogthissimple criterion to an bypotbesia 
which opens yet one more road through the daily widening 
Qeld of sidereal discovery. Miss A. M. Clckkb:. 
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A WlSKLl SEWSPAPE.i OF ALL TBS ABTS Af/D SCIElfCES. 

KISUSHED BT 

N. D. C. HODGES. 

874 BiLOAOWAV, TfKW York. 



SiiBKKii>Ti09l».— Ualt«d St»tM ftnil Cauxla . SLSOajeki. 

On«t BiltaiiaanJ CuK>[ia t.Mrk^eaT. 

OoinaluDkWtloDBwllI L« weliroineJ (rom any quaitar. AbatraMa of aolenllflc 
p»pan ar« aoIlalMd. and cm> hondrvd ooplaa of thn lamut (MiDlalDln^ auoh will 
b* BMlMd tbe autlior on r«<iu««C in advaaov, ft«|Ml«id rauiuturlptaimi l>e 
rstUfBAA to tBe ttuttor* ooir ^tea lb* raqulalCn amniilkC nl postanc woom- 
puilM tlu muiuaeripi. Wliat4r»r U (nii>iided tor lUMrUan nmsi bs autttmitl- 
•Med bv thti Dainn and addr«aa ot the writot: not uoQoaaarltT fir (jub1[catl»u, 
but u a cuaraDty of (Dod faltb. W» do ui>t bold uumlnca cnapoiulbl* (or 
KOf tI*w (K-opliilouaaip«»M0dl& tbaoomaianlfiatlinuor our(inrT^«[iaD(l«i]M. 

&n«ntiL>ii In Halted i<) tiip "Want*" nalumu. It ia luvaluabl* to thoaa who 
HM It In aoUcltlnc loformatloD oe aenlcUiB naw pnaltloBJ. The nuns ftnd 
Addrxa* of appUoanU aboiUd b« flT^B in Cull, ao thftt •na«ftn will ko dlr»et to 
tbMu. T)i* " Exchanice " coluniii iallkewlBs op<«. 

For Ad'ertialnc Balsa ajipl^ U> HasiKt P. Tatlok. 47 Lafajett* Ptaoe. H«w 
Tork. 



THE CHANGE AT CORNELL. 

The rniiiroatioD of Dr. Charles Kendall Adamt, president 
of Cornell Uoiversity. dated May 5, Ibe acceptance of that 
rfftiif tintion by the TrusteeA at a specml meftJng called for 
llml. imrpara Hay IS. and th« ioimediate election of Dr. J. G. 
Scliiirmtkii, Dean of theda^ Sohoo] of Ptiilosopliy at Cornell, 
to till the vacancy thua arising at the end of the current col- 
lege year, are events of supreme iinporlanco to tbat Joslilu- 
tion. and. we are inclined to think, cn the cause of education, 
ftnd especially of scientiflc and lechnic4)l education, ^ner- 
al)y. President Adams states, as the reason for his nith- 
dmwai. that differences of opinion iu matters of essential im- 
I>ortauce in the management of the institation divide the 
aulliorilies. and finding bimself out of harmony with the 
mftjority of Ibo managing body — th« local Executive Com- 
mittee, presumably — he feels it bis duty to turn the office 
over to the Trusteea. 

What are the details of these diffcrooces is not stated by 
bim, nor are they publicly knovn, and conjecture in so iin- 
porlaut a matter is only harmful; it is sufllcieut tbat they 
must be radical, to bring about such a change. Meantime 
Dr. Adanm liau bccu at the head of that great University 
seven years, and hajt seen the must extraordinary develop- 
ment in the course of its always remarkable and slrihing his- 
tory. It is lo be sincerely hoped tbat the new admiaislra' 
tion will h* equally fortunate with that just closing. The 
student-body has increased in these last seven years to be- 
tween two and three timus the number present the year be- 
fore the accession of President Adams. New departments 
have been created, new schools formed, and the whole system 
of orgaoiution greatly changed, usually in the direction of 
adviiuceinent. The Trustees, in acceptiug the resignation, as* 
aert that the retiring officer has oxbibiied wisdom, know- 
ledge, and admirable diacrciiou iu his choice of professors, 
as well as in his general management of affairs, and tender 
him a year's salary as a testimonial — a very practical one — 



of their indebtedness to him, and alito retjuest that he sit for 
his jjortraitas an addition to tbc gallery representing Ibe al- 
ready long list of benefactors of the University. He hat 
certainly a most satisfactory period to review in his final re- 
port. 

From correspondeace in our columns, during the first 
year of President Adams's administration, and from otbtr 
sourcra. we n-.ight have had reason to anticipate anything bat 
satisfactory encouragemeot of Cornell's leading objects. 
Cornell, it will be remembered, is a "land-grant college'* for 
technical education and sientiBc work. But the r€«ulLs do not 
at all encourage that idea. The scientific degmrtnieots have 
continued strong, and have grown fully as rapidly as the 
clsjsif^al and the literary; in fact, in some directions tbnr 
ifrowth has been even more extraordinary than that of the 
latier. Tbi* courses in arts and in civil eosineeriuE have 
subslan'.tnlty Ihesame number of students; in architeclaif 
the gronlh has t)een continuous and rapid; and Sthley College, 
I be di'iwrlments of which are mainly devoted lo instruction in 
the niain lines presented by the foundation and by ibe foDo- 
ders (it the Uni rerstty as a school of meehaDieal eagineeriajf 
and the niec'iauic arts, has gained, according to the flpures 
of its monthly journal, one thousand per ccdu In phyaics, 
and especially in the physics of engineering and of electric 
light and power distribution, and in chemistry. i.>specially io 
chemistry applied in agriculiure, the work performed in re- 
H^fsrcb (tg well as iu instruction has attracted general attentioo, 
and has done much to place the University among thcloading 
institutions of its class. Its leading ob.iects have been pro- 
moted as remarkably as those presumably much nearer the 
heart of the outgoing president. There is, however, consid- 
erable discrimination against the technical cournes at Cor- 
nell; the chargus fur tuition being ahont fifty per cent high- 
er than in the generfi! courses, and Iheir progress has been the 
more remarkable for this fact. Whalever the reason for bts 
surrender of his charge, there is no question that President 
Adams has the privilege of lookiug back upon a most envt>^ 
able period of great opportunity well-availed of. fl 

Dr. Schurman, the new president, is a very young man to 
carry such responsibilities — but 38 years of age; but he is re- 
ported to have the strength, the energy, and the good-tem- 
per of healthful youtli, to be capable and oven a genius in ad-, 
ministration; to be in full sympathy with the work which 
his acceptance of the positiou pledges him to carry out to ac- 
cordance with the terms of the Law of Congress, the Char- 
ter of the University, and the explicitly stated wishes of its 
greatest benefactors; and to be liberal enough to give sslJa- 
faction to the officers charged with the condu;;t of tbe princi- 
pal departments of tbe University. He has the confideDce 
of the Trustees, a-t was evident from their unaaimomt agre«>s 
roeut iu his selection; and it may pi-obably l>e safdy aottet*^ 
pated that Cornell will, under his administration, continue 
to grow with a rapidity only limited by the magnitude and 
permanence of her income. Like all great tostitatious 
her cUss. she xlwa.vs has larger demands than her purse can' 
meet, and her opportunities grow faster than her income. 
New York State is an exception to the rule in this matter. 
Nearly all the States, especially those west of Now England, 
make permanent and liberal provision for their laud-grant 
colleges; but New York has never, we understand, done any- 
thing for her now flourishing but yet uccdy Htatc University. 
One of the opportunities of the Schurman admiutstration 
may perhaps be the establishment of closer relations with] 
tbe State, for which his charge is doing so much, and fr 
which it is receiving so little. 
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HOW TO PROTECT INVENTIONS IN FORErON COUN- 
TRIES T^ITHOUT EFFECT UPON THE TERM OF 
UNITED STATES PATENT. 



^^ ACfOHDiNO to lat« articles in dnily, and e»*ii certain oler* 
(rical and olher Bci«Dlitic papers, and accordiug to current 
I feraarks of ioveDtors. a praralpnt idea smdis to oxisi to tbe 
effect thai it is detrimeDlal to the in vector's ioterest to ob- 
tain forei^ patents, because the daratioo of his domestic 
^K|MiteQt will be sbortaned. This iuaccumte and uiialoadjue' 
^^tiaderttanding of the law is employed as an argument in 
favtv of the revinon of the patent statute relating 10 the maxi- 
ms mum and minioiuu terms of patents. The object of this 
^B*rticli* is not to ar^e concerning such a revision, but it may 
^^ be Billed that tlie writer is (greatly in favor of revision, bul 

C would emphuRir.<^ that misrepresentalions of the present law 
will rather hiuder tbao further rerisiou. To say, in general, 
that a United States patent expires with the term of the 
pateutee's foreign patent, is misleading, b«cause il is true only 
in some in8lAnce-<}. Such statements are made, and the con- 
clusion arrived at by the ordinary inventor is such as to ap- 
parently convince him that foreign patents are very danger- 
<HU and bad better be left alone. 

It is probably impossible to compose one sentence which 

111 convey the exact relations of the terms of potent^, be- 

use of the multitude of variations or differeoces among 

the patent laws of the numerous countries in which inven- 

jons may be protected with pro&t. Classi 11 cations someivhat 

follows will, it is thought, make the matter so plain that 

e ordinary iuveutor may easily use tbe eauie for rcf ereuce, 

Uhougli he oonld not, probably, remember them very ac- 

euralely from one reading. All important phases are set 

forth, because it is not enough to know simply the etfect of 

foreiirn patents upon the term of the United States {Mtcnl, 

but upun one another's terms. In order to be brief, the 

language is intended to be such as to convey concise and 

practical information loiuventors, independently of historical 

developmetila, irrelevant conjectures as to future decisions, 

and other mailers valuable only to tbe mere student aud 

patent attorney. 

In each list which follows, the countries are named alpha- 

tftjeiiDaUy to facilitate reference. 

The term 17 years of a United States patent is not short- 
ened: — 

By any rimultaneoua, or subsequent foreign patent: 
Nor by a prior pateulin Beltfium, United Slates of Colum- 
bia. Liberia, or Spain, providei) the foreign patent is not 
over three >ears old; 

Nor by a pnor caveat in Argeuttne Republic, Bnlish 
Ouiana. BHtiiih Honduras, Canada. Gf-reat Britain, Sand- 
wich Islands, Leeward Islands, Queensland, Russia, South 
Australia, SwitEorlaud. Tasmatiia. Trinidad, Victoria; 

Nor by an application tiled, within seven months of the 
United Btat4.-s applicatiou, in BL-lgium, Franco. Great Briuin, 
Guatemala. Italy, Netherlauds, Norway, Portugal, Servia, 
Spain, Sweden. Hnitzerland, and Tunis: 

Nor by an application Died, within six months of the 
United States itpplication, in Brazil or fan Domingo. 

The maximum amount of reduction of the term of a 
United Slates patent by s prior foreign patent is equal to the 
difference of the term of 17 years and that remaining term 
which the foreign patent has to run. The maximum terms 
of patents in foreign countries (leaving out those of longer 
term than 17 years) are: Argenliue Republic, 1.1 years; 
Austria, 16 years; Barhadoea. 14 years: Braiit, IS years; 



British Guiana, 14 yeses; British Honduras, 14 years; Canada. 
15 years: Cape of Good Hope. 14 year^: CeyloD, 14 years; 
Chili. 10 yeors; United States of Columbia. 10 years; I>en. 
mark, 5 years; Ecuador, IS years: Fiji Mnnds, 14 years: 
Finlaud. 12 years: France. 15 years; Germany. 15 years: 
Great Britain. 14 years; Guatemala, 15 years; Sandwich 
Islands, tO yesrs; Hong Kong, 14 yean; India. 14 years: 
Italy, 15 years; Jamaica, 14 years; Leeward Islands, 14 years; 
Luxumburg, IS years; Mauritius. 14 years: Mexico. 10 years; 
Natal. 14 years: NewfnundUnd. 14 years; New South Wales. 
II years; New Zealand. 14 yeara: Norway. IB yeara; Para- 
guay. 10 years; Peru, 10 years; Portuirsl, 13 years; Queens- 
land, 14 years: Russia, 10 years; Souih Australia. 14 years; 
St. Helena. 14 years: Straits Settlements. 14 yeara; Sweden. 
15 years; Switzerland, 15 years; Tasmania, 14 years: Trini- 
dad, 14 years; Turkey, 14 years; Uruguay, 9 years; Veoe- 
zuela. 15 years : Victoria, 14 years ; Weat Australia, 14 
yeara. 

A valid patent is not obtainable in Ecuador, France, 
Germany. Leeward Islands, Luxumburg. Peru, Sandwich 
Islands. South Austmlia. Switzerland. Turkey, or Venezuela, 
after a prior patent has been issued in the United States, 
except in the case of Franco aud Swilserlaud, under the con- ' 
dition that the application is died within seven months after 
the United States application was Bled. 

A valid potent is obtainable, in Canada, if applied for 
within 1 year after issue of United Stalea patent; in Italy, 
within 15 years; in Spain, within i years; in Argentine Re- 
public, within 10 years; in Victoria, within 1 year; and la 
Western Australia, within 17 years. 

In countries not named in the two parographs preceediug, 
valid patents arc obtainable, as a xeueral rule, if the inven- 
tions are not well known, or in use, within tbe territory of 
those countries. 

From the foregoing facta, it is evident that, by planning 
the limes of application, valid and useful protection may be 
obtained thruuKhout Lhe world without in any way shorten- 
ing the full term iu any country. 

The point of law to be considered for revision, is the pro- 
vision of a right of the American ritizen to obtain a seven- 
teen years' patent whether be has previously patented it 
abroad or not. Edward P. TnoMPSOit. 
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<aaiiiUeiwMr*vu<rfrf tu proof o/t^»df»ilh. 

On n««Mea( In advosM, mm htMdrwrf eaptm a/ Vu- nvrnfrvr eonlaiittma kU 
eommntmieatlom wOl hefumM^frM to oas MfTdtxuMlnt. 

n4 «dU«r wiUlM ota^ fo pabHthaftt qurri^t conioittml vlth Ua dkaraettr 
a/ tk4j<mrTlaI. 

The General Circulation of the Atmosphere. 

The question concomiUK the orieln of lhe winds, or the general 
ctmiinitnn of the almo«ph<.'re, has t>oon u perplezioK onv for many 
years, and is not yet completely and fully settled. There are 
«() many factors entering into the question, that its solution to 
dilGcult to i-ompn-hend off-haod. Instead of a Irroad, flat plane. J 
upon which idea nome roncluAiona seem to be ba«ed. we have l 
Klobe. sod the at luOMphtrw is a oomplfte envelope thereof, having 
almost the same spheroidal shape as the earth. U|)on wbit^h If rests. 
Tfato envelope Is made to adhere to the Burfa«.M> of thi* earth byJ 
uuaas of Kravjtaiion, but not bo rigidly that it may ni>l he net in 
motion by the application of beat. The earth revolves on its axis 
duilj'. and tbe air ravolves with It, altbounh it does not always 
travel at tbe nine tate. 

A body of air at rest for some lime, or raovinjn only with a very 
slow motion, will aoon acquire the direction of mution of Iboae 
ports of the eortb with which it comes in contact. When such a 
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body of atr mores to the north or south near the surface, it sooo 
lusquirea an eastern or western coui^raneut of motion; aud if the 
aaniA body of air r*>tiinui sut the upper »trata^ the eaatem or wenteni 
component of motion i« re vented. 

If the temperature of tbm entire body of atmoRpfiere from pole 
to pole and from top to bottom, were the same, ii is believed 
there would be no motion whatever oT the air. Heal, therefore, 
Of- [|iffereDC« in the temperature, is the prime factor in the ii*o- 
enlion of air currents. It is mnintained b; tome writers- h->n*- 
•ver, that tbc rotation of th(- cnrDi upon ita azi«. from the wfni to 
tba east, wuuld prupaxatu a curreuC uf air, in the oppueile direc- 
tkMu at or near thi> equator. But ihi» has not been demon»irated 
tutbe BatiAfaclion of at). So alB<^ it U belit^red that as a'^iteoiia 
vapor givea huoyancy to the air, ihia mi^ht produce some gentle 
bn-ezea. As the hud in the source of alt heal, we must look tn 
that luoatnary aa the producer of all w(iid» and air currents. If 
the eflrth'n mirface trere all «aler. oral! land with a homo^neoua 
topoftraphf. Iho air v-nrrvnti of (he earth n-ould remain almost 
constant and uniform. This continuity and uniformit; are broken 
up and interlered with by the various diritriooii of coiitiaenu, 
oceana. mountains, sandy plains, etc, and al»o liy the variationa 
of the tempeiature at the aanie li>cali(y at different periodit in the 
year. 

As the earth revolves upon its axis cme-balf of it» Burr8''e is 
alnnys in the Funligbi and the other half at the same time in 
darkuees. The temperature of the former therefore is always 
hiffher than that of the latter: and the fttmoapbere tends lo flow 
from the one lo the other at the ^rfaee, and in Ihe upper struta 
to flow in the opposite dlrociion. Thid is in obedience to tho 
known laws of dynamics: I. Tbat heated air will rise, and the 
vacuum which this tends to produce will be Hlled up by cold air 
flowinp in at the bottom. 2. As gravity tends to kef p the air In 
equilibrium, wlioo a current of air i* uli^erved to tie moving in any 
diri'ctiijn, eltlu'r horinfinlally or jierpendiculatly. n like rurrent 
will Momewhere be found flowing in the opfwuite direction, to re- 
start* the equilibrium. 

Let us liken the two hemispheres of air (one in the liKht and die 
other in the dark) lo two f;reat thin metallic cups or l<owN, eojch 
enveloping one-half of the earth, their edKC« touuhintt each other 
mod coinciding with u great circlu ur meridian of longitude. Let 
them be pivoted at the poles, so that they may elide around the 
earth, one following the other. The one in the HUQlisht wc will 
paint while, and the oih^r black; aniJ they follow each other oa 
the earth rerolves. the white being alwnyt^ turned towards the aun. 
Af^aio. as the »uu alwuys sbiuoA perpendicularly lo thv earth's 
surface between tbe tropics, we tind here a broad belt abnormally 
healed; and we will repre«ent this beat on the white bon I by a 
broad band of briKht red, and on the black boul ity n similar biinii 
of dark brown. Further, in ejtamiiiing the air alonK tbe ed|{e« of 
tbe two bowls, we Rnd but little difference in the temperature of 
the two, the air grow ing colder as w« recede from the edge towards 
the centre of the black, and warmer in the diieetioc of the centre 
of the while bowl. We wilt therefore shade these edgee, a( Hrst 
both nearly alike, but Kl'ding into a dark gray, and thcti black 
towards one, and a light gray and tlicn whitv towards tbe centre 
of the other. Still further, as the sun is annually perpendicular 
at each of the tropicB, ko the two poles will alternately be in light 
and shade — heat and cold. We must therefore givp tiome shght 
cAiading to these parts of the bowla. to repree^ent the diiTerent 
amounts of tun energy employed to heat tbe earth at tlieee 
pointa. 

We have now before us, therefore, moat of the faclors that enter 
into the production of air curreula, or the circulation of the at- 
moaphere. If the sir could be aeen with tbe naked eye, a* wo 
have here colored and shaded ihew two envdopiiiK bowls, aod if 
we could stand upon ibe moon ut some inler-etellar plimet and 
look upon tho i-Arlh. wimt a grand and magnificent kaleidoscopic 
panorama would be presented to our view t 

Tlie theory of tbe general circulation of the atmosphere most 
generally accepted is shown in the following extract, taken from 
Bofloo's "Natural History," which he quotes approvingly from 
Wlieter*": "The uiKqual distribution of heat orcr Ihe surface of 
tbe land and water neoeawrily disturbs the equilibrium of tbe 



almoApht-re, and pro<]uce> current* of air. or winds. The*e cur- 
rentn. however various, have been HUppoeed lo result from two 
general movemente, pervading the whole mass of the atmosphere. 
Tbe heavy and cold air of tbe tcraperat* reicious. having a ten- 
dency to displace the uarm aud rariSed air of Ilie torrid zone, 
generatee a current in each atmosphere" <hcuiispbero?> "" towards 
the equator. To replace the air iihstrucli*d from the higher lati- 
tudes, an uptwT and couuier current flowts Iwck (rum tbe equator 
to the pole; and thuo the atnoephers. while it performs a conslaat 
revolution, tempen tbe extremes of climate, by Iraospurtin^ Ibe 
cold of the frigid zone to the equator, and carrying hack the lieat 
of tbe equator loth^ frigid Kone." A writer nn thearticlfi" Winils" 
in •'Chamhers'p Kncycloprpdia" ^yf: " When thp part of the earth's 
surface which is hesteil in A whole zone. a« (n the case of the 
tropica, a Riirface wind will aet in towards the heated tropical 
zone from bocli ddes, and uniting will naoeod, and, tbsretcpa* 
rating, wilt How a4 upper currents in opposite directions. Bencs 
a surface current will flow from tlie higher latitudes towards Ihe 
equator, and an upper current toward* the poles." Profeisor 
William Kerrel, author of a "Popular Treatise on tbe Win id," 
pultliiihed tn 1R80, pracltcaily adopts the above views. This ift an 
elattorate work, er>ntaining about 500 pagea, and it) conaidered ona 
of the benl authoritit-» on Ibe aiibjectv treated. In Chapter 111., 
from pnge i^9 to 16^, he Kives a detailed and graphiv account of 
tbe ''general circulationof the atmosphere," He frequently refer* 
to the upper btrata flowing " from tbe equator to the poles,'' and 
tbe surface currents Bowing '■ from the poles to tbe equator,** etc. 
On page ISl be gives a "graphic summary," as follows : " In Ibe 
preceding part of this chapter it ho? been shown that if all parta 
of the atmosphere had the same temperature there would hen 
complete calm over all parts of tbe earth's surface. But that io 
consequence of the difference of temperoture between the equa- 
torial and polar regions of tbe fclobe, and the consequent tempera- 
ture gradient, there ari&e preaaure gradients and forces, whiclt 
give ri«e to ami maintain a vertical circulation of tbe atmo^pliere, 
wilh a motioji of the air of the uppi^-r i^trata of the atmospltere 
from tbe equator towards the pole«, and « counter current in ihe 
lower part from the poles toward ihe equator, as represented by 
tbe arrows in Ihe following figure, and tbal this of course requires 
a grailunl settling down of tbe air from the higher to the lower 
strata in the middle and higher lalitudce, and the reverae in tbe 
lower latitudes. It haa also been shown that, in case the earth 
had no rotation on its axia, this would be excluaively a vertical 
clrciilation in the planes of the meridiana, *itlioat any past or weM 
components of motion in any part; but that, in conHequenoe Of 
the deflecting forces arising from Oie earth's rotation, tb« atmos- 
phere at the earth's surface has also an east component of moliui 
in tbe middle and higher latitudea, and the reverse in the tower 
latiludeti; and tliat the velociiiea of tlie eaut component* incr 
with increase of elevation, so that, at great altitudes, lltey bwooM 
very much grratvr than those at the earth's wurfHce; while thoae 
of the west componenta decrease with increase of altitude up to ■ 
certain altitude, where tbey vanish and change signs and become 
east velocities, now increasing with increase of altitude lo tbe top 
of tho atmosphere." 

Now the foregoing theory seems to me not lo be sustained by 
tbe facts, I( may scum presumptuous la a layman to question 
tbe conclusions ut such great and confeased authuritius; but if I 
am to follow what seems to me lo be the truth, I must dissent. 
I have a profound admiration fur tlio untiring labors and great 
resenrchen of Professor Ferrel; he has placed the world imdrr 
many obligatiuno for his vahtnble euggr*tion«; yet I fear be bas 
fallen into the same error which has characterised Ihe reanaiog 
of all his predecessors, Xbis is not strange or unexpected ; for ws 
ali know that sometimes grave errors will (or generaticnu ran 
through the writings of the most astute and learned men. unde- 
tected. Witneiia. for example. Lord Bacon's "Wisdom of tbc 
Ancients," where his -'explanatloui:" need explaining, and are 
more abBtruse and muddled than tbe mythutugy of the Greeks 
and Romans. I do not know that what I may here offer as the 
true theory of the circulation of the atmosphere is new to Ibe sd- 
entiflc world, as I have not kept full pace with all the new rfl»^ 
coreries. I know, howerer, that it is not recognixed by Prottmar 
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'errel, eren by a reference; fttkd if it hftd been propowd, bcroir 
the pdhlimtioo ol hi* book in 1889. I hAv«> full cooficlfnce th«t h« 
would hAVH known it, nnd «tLtM>r endorsed it or attempted to re- 
fute it. But nc^lov^r of truth ohould blindlv follow any leader, 
bowover givat; if bis reasoning don not conrince bui uoderetand- 
ing, he should niartc out a oouTie for himvelf. if lliat be to him the 
truth. 

Any theory of the pliystcel univervo, or of aiijr of it« perls, 
which will aocount for the KtvaU-vt number of kauwa facta in- 
volved, will bti moHt tat ittf actor y and ucwptable; and auch tbeory 
will bo held and eat«rtaiiiiM until anolher ia discovered which will 
•oconnt for more, or all. of tho fncts. 

^_ Kow any theory of the geofral circnlatloo of the atmo9phere 

^■anay be accepted lenuHvely. as a true theory, which will fully 

^H«xplain and aocouut for tb« following facta : — 

^H 1. The Irade-winds of the tropin-H. 

^H 2. Tlie beJt of calms at the equator. 

^H 8l The aacenl of the tnul«^ to the upper strata at the equator. 

^^V 4. Their Sow aa upper >trutji luwRnl the teinperaLe latitudeo. 

^V B. The belt of calniH near Ibe 8Uth parallel of north Utitu>le. 

f 6. The high iMtromelrii.- pressurv at this <.-alai bell. 

1 7. Thv prevailing «oath-we«t wiods Id the north temperate 

8. Th« tourc* of supply of tbe trades. 

9. Tbe source of supply of the coostant (or prevailing) toaib- 
I west winds in tbe oorth temperate latitudes. 

I 10. Tbe limit of rutise of tbe return trades of the tropict) and 

^Ktiifl nine limit of the upper strata in the north temperate lata- 

Kiudea. 

^H 11. The calm belt about the 60Lh parallel of north latitude, if 

^^1 there be one. an allegrd by »ome wrilort. 

^H IS. The location of u calm at the north pols, if there he one, as 

^■Trofemor Ferret lielieve?. 

Now it will require but slight reasoning to prove that a bo.)y of 

i air starting from the eqtiator can never reach the pole. Take, 
for example, theatuouiii of air Included between any two meridioni 
of longitude: at tbe equator, the distance between theso lioee is 
about or Q«ar 70 miles. This body of air. as a return uade or 

i upper current, starts moving toward the north. Concede for a 
mooieflt that the earth docs not rotate upon its axis. Thi5 air in 
ftfl northern flight mnnnt veer to the rigbt or left beyond lbea« 
lines, for there i^ aln-ays another body of air there on cither side 
to prtvent it. As the meridians continually approach each other, 
and at the polo unite, ft will be readily seen that if the air sliould 
ever reach the pole uuder these circuonttanceit, it niokt l>e wpnt^w^ 
into space where there U do opace. Tbe length oT the equiitorial 
• line ia about SIJ.OOO railea. The air »tnrl« all along this line to 

kmove norLhwanl simultaneously ; ran it keep en oooverging, until 
the «ntir« 33,000 miles of air shall be forced into a space repie- 
•ented by a dot?- It is physically injpuesihie. A. million cubic 
miles of air cannot be compressed into a pint cup. Convcniely. n 
cnbK foot of air csu cover the north pole; if Ibis amount should 
endeavor to reach the equator, it mtiii, when it arrives there, ex- 
pand to the extvMi of 2-VOOO miles. The theory of ProfwsBOr Fer- 
lel — the iuIerchat>K4^l>*-'tweL-n the poles and the equator — requirvB 
tb>t the air at the i-arth'u surface in all northern latitudes nhould 
move BuuLht'rIy with a western romponent of motion, nmilnr to 
the trader; hut the fact is, as everyone knows, and as he hitmelf 
admits, that in the north temperate iione the snrfncc winds move 
northward with an ea.item component of motion ; that is, from the 
south- west. This motion is ehowo by the arrows in the figure cm 
page \!t5 of hitf book, reterred to in the above quotation. Fuilher- 
^HiDore, the arrows in the same Bgnre indicate that be would have 
^^nbe motion of all surface winds except tbe trades at the iropk-s, 
^Hand all the upper strata, without exception, towards the east, 
^f^e surface winds moving norlb east.aod ibe upper slrala moving 
D«arly east, but a little uurth of east; uud be endeavors to prove 
this to be true, by elaborate reasoning and matbemalical fonnulffi, 
exieuding over uiany pages. But thin easterly motion of nearly 
tbe entire atmosphere ia directly opposed by another principle 
which he recognizes on paicfl 117, where he says: "This principle 
was recugnJEe-) by Haliey In his theorj- of tbe trade-winds, for he 
itatM that lift motions in any direction miut have their counter- 



moticHv*. rls« the effect upon the eartb's surface would be to change 
the earth's rotation upon its aits." If it b« objected that thia 
reasoning is intended only to apply to surface winds, it may '♦] 
stated that Professor Ferrel, on pnges 98 and 9i. aetnia to recof^ 1 
nice the broad principle that atl motions most have their couotar* 
motions, which he terms the "cmvlllion of cimiinuity.** It is 
difficult to conceive hotv it ia possible that all tlie upper Ftrais. 
from pule to pule, gbould move in one direction, and that direction 
eaat. and bo rapidly as to get ahead of the motion of the earth ia 
Ha rotstion upon its axis. Where are the rounter- currents to all 
these easterly winds? Nowhere, except the surface tntde-wlnda 
within Ebe Iroploi. What force, what energy ts it that cau»e* 
all the winds to flow in one direction, and at so rapid a rate? 
What is tbeir source of supply? and what is their limit of ran»:e 
or destinalioo ? Sinc-e their motion, as alleged, is not directly ea«i, 
bat a little north and south, in the respective hemispliertv. of an 
east and w««t parallel, will they not ultimately fljr off from lite 
earth at tbe poles 1' Tbe western coa)[>onent of motion of th^ 
trades, he says, is balanced l»y the corTwixnidiiiK vasteni com- 
pooeni of the winds in the more northern latitud<«. and there is 
kept up and maintained his "condition of cootinuiiy." so far. 
But a9 there are no counter-currents alleged to correspond to the 
easterly motion of all the upper strata, it seems that bis * * ooadt> 
tlon of conlinnity " Is thus destroyed. 

Now to follow the air In all Its motions, let us begin at tbe be- 
ginning of motion ; that is, at the point where the greatest amount 
of energy is expended to produce motitm, — ai the equator. — and 
follow it in iu flight, if we c«n. Here, as everyone can readilr 
undentsnd, the air iit healed and rariUed by the sun's rays, and 
rise*! up to the higher altitudes. This necessitates the inflowiug 
of culder air from the north and soittk to prevent a v.-tcuiin). 
When th<> run's energy has raided the column of air to t)i* limit 
in height, it will then separate in two ports, one (lotving nortb 
and one south, because of the descent of the temperature gradieotitl 
iu ihnse directions. These motions and these causes are reoof^' 
nized by all authorities (except tbow who attribute everything 10 
electricity), and we thus readily account for tbe trade-winds, tba 
belt of calms at tbe equator, — the meeting of the two trades de- 
stroying motion, — the ascent of the trades to the upper Htralii. 
and their flow towards tbe temperate latitudes. As the bubsefiuent 
motions of the atmosphere are similar iu Ibe two bewispberee, let: 
us cooflne our rnrtber pursuit to those of the northern. Wheal 
the upper simtum begins moving northward, it haa acquired thoj 
eestem motion of tbe earth near the equator, and ioon romin^.] 
over portions of the earth with slower motion. It will get ahead of | 
the earth and veer to the north-east, — making the return tradsfl,- 
the cause being the reverse of that which produced the «outh-west^ 
motion of the trade-winds. As tbe parallels of latitude growl 
shorter and the ini^ridintui of longitude a[q>roach each other as w«| 
go north from tlie equator, it is evident that this body of air will 
soon become confined into narrower limits than it had at th« 
equator; and it will sometime and somewhere happen that it will 
iKCome so heaped up and crowded that its northern motion will b» 
retarded, and finally OMW entirely. When this happens, it will 
find the line of least rMManoe down towards the surface, where 
it will go to keep up tbe supply of the trades, and will then return 
to tbe equator again. So it may be inferred that tbii« Ixuly of air 
will thus continue to make its eternal round in this grand cycle, 
onleaa changed from 1 a course hy local causes, topography, un- 
equal distribution of temperature, etc. Its most northern limit is 
believed to be about tlie parallel of 80°, and its heaping up and 
downpour will cause both a cmlm and a high barometric pressnrft] 
at this parallel. 

Turning our attention next to the atmosphere in the north tem- 
perate latitudes, we discover that tbe air to the north of the above- 
named culm bell has a nortb-easi motion at tbe surface of tbe 
earth. This eaiiteru compoucui of motion is doubtless produced 
by the same (.auiies tliat operated to givs a north-east roo4ioQ to 
the upper iitrata of tlie tropics. When tbisi body of air baa 
proceeded for »ome dL^tanoe to the northward, it will also be con- 
fined by the shortening of the parallels of latitude and ibc nearer 
approach of the meridiarui of longitude; and. thus meeting witb 
resistance in front. It seeks the line of leait resistance in the upperl 
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air. vrbitbPT vn follow It in an ucending current. It Mug pcr- 
oeiv«l that Ite dcp«nure from the SOcb parallel t«ad«t to produce 
a vacuum on chat line, thi^ current of air flows bark again as 
opp(.>r strata in a 8outb-w«it diivction, oh^ping Ibe aaow Jaw wbicb 
girc« a western component of motion to the traileti; when it 
Kacbes Ibe pArnllel of SO" kiu\ tbi^n m^^tfi thw uth«r bod^ from 
tbe equator, it* furthur |irogrp«» in tliit diivction c*maie». and it 
poam ijon'ii to tbe mrfac^ and be^pDs iis circuit aKsin. Th« 
northifm limit of tbis motion ui believed to be about the 60tb 
{larBllel. So bere we have aoolher body of air, eimilar to tbat 
within the tropica. niOTtng in a oontiouous circolt, but in opposite 
directions. For siailLor rcaeoua, tli« ntinoBpbore between latltade 
W* and the pnl« will alao more in u trirouit between thu^ pofnl*, 
only the dtrMTtiou of motion will be the reverse of tbut in thf 
tcrupi'rtitp zone. Th*? onWeat air in this northern zone being pre- 
sumably at the pole, and therefore heaviein, will sink down to the 
8urfa(;e and move eoutbward wilL a western eoinponent. oheying 
the same lawa hMMOforo giren. When it r«fichefl latitude Bi)", It 
will meet the current from the sooth, rise to the upper strata, and 
flow hack to Ibe pole. 

These <>everai [uotiotiH and the entin* circulation in tbe northern 
heiiiiBpbere may be better understood by refenmce to the follow- 
ing figure : — 

N.PDLE 
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Tbe arrowa at the right liitnd chow the direction of the durface 
flow, and those at the left indicate the direction of the u[>ptT 
strata, in the sercra! zooe«. 

It is to he understood, of course, that tJie foregoing theory is 
based upon tbe assumptioD of an earth with a homogeoeous sur- 
face io both hemispheief) ; and that any variations from tbcso re- 
sults are due to differences of tvtn|7eratute, topoiEraphy. etc. Tlie 
«XJat(nce of the«e thret* xone« of air currente, with motiuoa adhere 
proposed, i^eeiiw. to furnish a full explaoaiion of moMi of the fa<-t9 
known aud i>i»erved up lo date. That tliero la a belt of calmH at 
the 80th parallel, and abo a bi^h b'lrometer, seems to he m well 
«Klabli>>hed thai do one can be found with the temerity to deny it. 
If there be an inlorcliauge of air between the poles and the equator, 
by a surface flow southward and upper atratn flowing north, as 
proposed by Professor Fertel and otbers, it aeems impossible to 
explain the existence of this calm belt and high baromelric preaa- 
tuo at imralle) .10, or .it any other place between the e<)uator and 
the pole. The air flowing horieontally across any particulHr 
locality cannot produce a calm or a biRh pressure at thtil locality, 
whatever the velocity may be. A calm b producud by the meet- 
ing or parting of winds; a Ugh precsure is produced by a down- 
pour, and a low premure by an up pour of tbv air. 

So. also, the prevailing winds in the north temperate latitudes, 
from tbe south west lu the nurth-ea^t. aresu well et^tahlished, that 
it it dMOlMl no eridenco le required here to prove their existence. 
Tbelr direction and motion cannot be explained on Professor Fer- 
ry's theory of a southward tendency of the air in that Eone at the 
vurface. A calm at tbe pole might be reuonably deducible from 
bis thpory; but one at the SOtb piraUel is impossible. 

T. A. BBnitUAIf. 
Monv PIMsut, Is, Vmf, 18K. 



Four Fold Space. 

Is the May 18 number or Seuncf, I find a very inieresling 
discussion of "The Poa*ibilily of a Realieation of F-'Ur Fold 
Spaw." toeing a digest of a p»iier by Dr. T Pr'*tor Hall. Am I 
hare not hiul the ple»(ur«of reading Dr. Hall'* p--i|>er, and »» I 
haTf not reail any rourth-ditnensional literature for quit« a while, 
what [ am abotit to <ay may W old. If not, and you find it wor- 
thy ur publicntion. you may use it, 

Ail modem thinkers about the Kantian philosophy of tbe fom'lb 
dimension of space, have, I suppose, dipped mor« or lew into 
Profemor ZOllner'sTranweDdenlal Physics, it looks as if Ur. Hall 
had done bo, hb hb discussion of the knotted -striog qae^tioaand 
the ''plane being" as dlstlnijutshed from an nrdlaary three-di- 
nieiisional murtul. is quite similar to certain illujttrations used by 
Prof IMS or Z6llner. 

I think Dr Halloa idea of trying to get a clear concept of fourth- 
diiuen=inniil apnre. by initial projections from three-dimetuiooal 
space, and then modifying those projection.<)aibe«it we can. is very 
ingeniou.<), and may become a very useful fsocor tn (he study of 
the ptM.^ihtlltie»of four>dimensional space and four-dimensional be* 
ings; and I think he is entitled to great credit for his clear aod 
effective start made in that direction. 

I have only one criticism to make about it, which is that such 
a proceiM would be exceedingly alow, ait »low a* tlie building up 
of the science of matliematics. or chemistry, or any other science 
which had to ^tart with wholly uoknown premises. I do not 
tfaiak that the study of four-fold space absolutely requires treat- 
ment of thiR elementary character. This opinion in baaed npoa 
the following ttiouglits and Inferences, which I have from tfane 
to time drawn with regard to this fourth dimension, and made 
tue of in private conversation with regard thereto. 

The HOH»lled universe of matter, as ha; been repeatedly said, 
is known to us only because there is an unknown x ( whether force 
or substance we cannot tellj. which ■iuccesafully resists onr attempts 
to penetrate it, whether the attempt be made hy the sight, tlie 
touch, or such {lOwer of projeclile force as we think we hare sue* 
ceeded in bringing under our control. Outside of this resistance 
there is absolutely nothing hut inference, an inference which 
some pbiloBopliers regard as atnoanliog to conviction, and others. 
Dot. 

When we say a block of grauLtc Is impervious or impcnetrablv. 
weslmply announce an inference mentally drawn from impmsiooA 
HK'eivfd by our various organs; and the |ioiul which I am now 
raising is Eimply this: that tlie (»me impression!- miglit he |re- 
ceived, and hence the same inference drawn, under a totally differ^ 
ent state of affairs, provided we aamime — and we hare no reason 
for not aasiiming — that nur .ttandardfl, such as a foot of twelv* 
inches, an inch of three bnrley-corns, etc., are simply relative, and 
compared with the infinite universe mean absolutely nothing. In 
other words, are not standards at all. Not to make thb too long, 
but to illustrate hurriedly where 1 have thought, for some years, a 
starting point for the practical demonstration of rour-dimenskmal 
apace may lie found, let me use an illiiKtnition. 

Let us callimr granitv block a ten- foot rui>e. Standing in front 
of it we can only see one side ; at a certain angle we can aee two 
sides. From an elevated point we can see two sides and the top; 
but we can never see. except by the aid of reflectors, more than 
thr«e of tbe »ix Rides at once. We can eisily walk around ind 
under it, and eec the other itides. In other wcvds, and this is tbe 
key of the whole Hitualion, we can see the whole ol the cube sno- 
cesflivcly but never simultaneously; and this applies lo the inside 
as well as tbe outside, if this granite block wer« magni6«d SD 
that each dimension was a thousand times what we have aasnmed 
it to be, it might be a very iH>rouN and loosely-jointed structure ; 
yet if our t>ye wt<n< placed with increased faculties at a proper di^ 
tance, th» ptaenomtrnon presented to that eye would be axaclly 
that which now shines forth in the ten-foot block of granite, and 
our inference as to its sixe and structure would be identical with 
our 6r»t assumption. 

As we have no difficulty in believing that, owing to the rerolu- 
tion of itiu earth combined with its motion oniund the sua. wn 
have been carried many miles through space in the fractloii of a 
second which elapses, as we think, bMween dropping a coin and 
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picking it up atcain. why vboald we refrard it u an iocrediblj cx- 
InvaftSDt HNmptioD (hut a oorre«pon<jiDelT larR« space is uncoo-' 
soiotBl^ tiavalted owt u-b«u we walk rrom ooe side to ibe other 
of our gnmiie I'luck ? As ibe Kl>mp«v whicli iv« ){«t of wme of 
the fixed eUkth is murcly a ray of ligbi which ha» tok^-u maov biut- 
dred Tears to reach u:^. why should it be aii altoifetbcr uDrvatooa- 
ble assamption tbot the liKbt-ray from uur granite block may take 
a (;oo<l deal lonicer to n>«ch m than n-e are aware of > As we 
know, ttriTa experiineDt« with hir<)«, that tliere are MumU t(>o 
high-pilchcd for our ear to detect, is it not in every way natural 
to expect that there aro dlmensloDs which the eye cannot de- 

To sum up: As our iDferencea with re^rd to the mat«rtal 
ortd are rather the result of the UmitatioDS tiT our racullies Iban 

liniital iouH of so-ciilleil matter itMtlf, ace wenot likely to gel ahead 

[.fanlrr in the pffort to brnndeti t>ur coitcepta, and with them our 
4lity to form couceplis by iimdifytng our inference* lltau by 

trying to project our inference* iulo an unknown diuiennioa? 

W. P. Pmblx. 

New T«rk. »•« ffi. 



H. Carvill Lewis'a Work on the Glacial Phenomena. 



KThb following eomuiuDioatlon from the wife of the late 
ofesaor Lewis sterna to me worthy of pubUcalion, both out 
respect to the writer and for the coosideraUe amount of t»Iu- 
sule inforauitioa which it contains upon u subject that ii now 
uppermoat in the minds of a conMilemble [K)r1icnt of the geoJiogical 
world. I bavf uo doubt t'uut a largo circle of your readers will 
lead it with great inU-raA. O. F. Wbioht. 

I ObHito, Obio. Mar ss. 

^KPsonseoB O. Frckebick Wright. LL.D. 

^V Dear Sir: — Yol'B valuable reprint from the Journal of SeieTue 
for January, |8J>3, on "The Theory of an tnter-Olacial Bubmer- 
gi^Dce In England " was duly received ibU morning, and after a 
carefal perusal of ita oonlents I hflsten to thnnk you (or your eoor- 

Ptesy in sending it. 
r The niHny qnestiona relative to the eattaes and extent of the 
great glacuil epoch have, with ita accompanying phenomena, oc- 
cupied » large Bhare of my thoughts iluriog the pa«l twelve years, 
Brst, because of its surpassing iolert^t and cliwi' connection with 
tbe solution of some of the most important physical and aatro- 
nomical problems of tbe day; and, second, because I had the 
pleasure of aharing all my husband's ideas and plans and much 
of hia flekl-work, from the day wh'eu he first mode your ao- 
^UAinlance at cho Boston meeting of the Auiericau Aasuciatioti, 
August, 1880. to July 17. 1868, when, knowing the pre- 
iiious nature of the malady which had attacked him. he 
ve all hia untiniahed manuaaipla into my care, with the re- 
tiiat, 83 I knew h)B Inmoet wiahee in regard to them. 
■Ajfwoittd tee that they were all completed and publUhed as they 
oD^ht to be. Tbe MS. for my huiiband's " Obserratloos on the 
Ulacial I'benomena of Great Britain" — so ably edited by the 
i Bev. Dr. Cros»key of Birminghaoi. and covering 1,100 pages of 
foolscap, tins l^en in Washington since July la»t awaiting publi- 
cKtiuti. Had it bren printed before the paper which you have wj 
kindly sent luo was written, I think you would have olttained a 
atighlly diffi^reotimpreMionof my huxbtind'alater view* from tliat 
. expreesed in the cloeing parugrapbtf. 

I Aa the importance of clear deHnition in ecientillc wgrk of all 

^Hkinds can hardly be overestimated, and as my husband's one wish 
^^Bras to learn tbe truth irrespective of theoriea. which he regarded 
^^ merely as tentative hypotheeH, to be thrown aside when they no 
longer served the purpose for which tbey had been constructed. I 
think that tbe term, ■■ Correction of some of Professor Lewis's earlier 
working bypotbesea," would give a clearer impreauan of the real 
•tale of tlie case than the phrase, "Correction of Professor Lewis's 
persooul eipifilion," which to the world in ^neral implies a con- 
ptant and known element of error in all that an observer nees or 
does, and which must be stricUy accounted for in tite sum-total of 
lib work. 

Ab no one could be more anxious Iban I am (except my husband 
himBelf)lbatallerTorv of whatever sort shall be promptly eliminated 
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from hia life work, and as I bare only too icood r e MBDJBgfaPW- 
ing tbe endless and varied mfscoDceptiotis with rtganj to bf* views, 
which have oatuniUy arisen from tbe fragmuotary reports of bis 

European observations tfaat ha^-e hitherto ixxn published, t think 
Ibat it may aid not uoly yourself but the scientific world gener- 
ally if I send you a short synopsis of hia later opinions. ThesB 
are brieQy aa follows : — 

With regard to the terminal momlne in PennsylvaQla, ore* t)ie 
last third of which ho enjoyed the gnat plsasore and 
of your comtnnionabip. his opinion rciAvd unchan 
well-deHned moraloe bod througbo: 
the solid ice-fronL 

The varying line of bow 
pudding, found considerably itouth < 
|X)inu in the western portion uf the 
decided to name " Tl»>; Fringe," he at fir>t Muggeoted ("see Report 
Zi ha<l l*en caused by a projection of the upper layers of ice — 
which move more rapidly Iban those beneath them — over tlio 
lower layers, which, as tbe ice twe hundreds of tem higher ibiiu 
tbe moraine at its base, would naturally and in acccrdanoe with 
itii proper motion project the bowlders on tbe surface lying beyond 
tbe mondnv Line. 

This vlaw, however, was merely a tentative one, aa he himself 
confessed (aee Report Z), and be abandoned it in L88S. as hii io- 
vestigation of the English glacial deposits drew toward a Close. 

Prom many similar instancefl of "fringe" observed in Qreab 
Britain, and also In Switzerland and ttorthcm Italy, he was tbor> 
ongbly convinced that the phenomena in each case that he liimyelf 
examined had been caused by the damming back of streams Qow- 
ing toward tbe ice-front sod forming Ixtdies of water of varying 
size and depth, which he called "extra-ui'^raiuc lakes.** 

Full detaibt and diagrams relating to his studies of these wilt 
be fuund in the forihcumiug volume, and ako his a|tplica(lon of 
them to the phenomena olieerved in western Penojiylvania, where 
like features occur. The deposit of bowlders over the beds and 
along the edges of these oitra-moralne lakes be held to he hugely 
due to tbe drifting and melting of detached bergs, or cakes of ice> 
from the foot of tbe glacier, in whichihe d^rui had bsen frozen, 
or on whose snrfaocs the howlden bad been pt-rched. 

1 do not remember my husband at any time thinking that " tbe 
fringe was the remnant of an earlier and distinct glacial period," 
though in tbe Old World he found in many places very clear evi- 
dence of there having been an advance or retreat, and a second 
advance of the Isolated or coalescioK atreoms, wbicb together 
gave rise to tbe phenomena of tbe great glacial period. 

I do, however, recall his frequent statement that oevvr in any 
of hia personal obeervations in America, Ireland, Great Britain. 
Switserland, or Italy had be found a single instance of a glaoter* 
ancient or modern, which had not at the time of its greateat <z- 
tension been marked by a moraine at the foot of the solid ioe, 
though theae moraines often showed the greatest variety of form. 
from a low, tlat de{Heit of gravel, sand, or till, from a few feet to 
a mile in width, and from a tiny ridge over which a man could 
easily step to the gigantic drift hills of northern Italy. 

Exceptions to these observation!) occurred in cases where the ice 
moved from the land into the sea. as on tbe south side of the 
Killarney ice-ceutre, on tlie went side of the Clare UouutainSf and 
in other instances, of which he himself biut left a full dtMcription. 
Tbe moraine in some portions of wMttern England was much dis* 
turbed by the alternate elevation, depremton, and r(-.«l«vatioa of 
that section of the country during tbe period of maximum glada- 
tion. which caused a mingling and inierbedding of morainic and 
marine depo^ittt. Special stress should here be laid upon mj 
hnsbond'B qualifying expression, "in my own experience," for be 
never at any lime denied that a glacier ever had exiUed, did now 
exist, or could exi.<tt in the future withont being bounded by a 
terminal moraine; he simply said, "I, personally, have been tm- 
able to tind one." 

With regard to your own admirable work in tbe State of Ohio, 
and beyond it toward tbe Mtssissfppi valley, where (be ice-front 
had not been marked by anydeflnable moraine, — owing to its hav- 
ing gradually lost momentum and become very much attenuated 
in passiog over a loog, wide, and gently alopiog plain till practi* 
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oillr rmhinjc remained of it. — my busbontl was fully pivpftrod to 
flCfifpt the c<POcluiiioD9 to whicb you bad been led for that por- 
ticular section of the country, a* joa will see from the aotea ap- 
[kPDdcd to his English work. 

Ill Ohio a art of conditions occur wholly anlike anything which 
my huabaad hinuelf had s<«n in his glacial worlt, and mnlcing th? 
sUowance (or a dUTervnt glacinl boharior. auch as tht^sf conditions 
demanded, he felt that your own opinioa with regard to lb«m 
was the inovt logical he could reach at thaC timp. In England. 
Wflle*. and Irvlaad a termioal moraine everywhere bounded the 
ab-irtlute endi of the Miiarate or coal««:ing (ongaea of ice, except, 
se t have stat«d, wberij ^hiiM hud paBMoi off to aea, or th>^ mo- 
raine deposits bad been dieturb^d by contvm[»rary or «utMe4|u<-at 
wat» action, of which, in eitber case, there was alwa3rB mom or 
lets diittluct evidence. The moraine lines menliotted in your paper 
an> all given in full in my husband's slietcb of "Tbe Terminal 
Slmainpfi of tbe Great Glaciers of EciKland," published for the 
Mci'iinf^of the British AeaociattoD iu Manchester In !>epteiuher, 
ISiH' : and hia later opiaioas as to tbo oriein of lh« '■ friuK^ " will 
Ffcp loiind in a iimilar article on '• Some Gr^at Extra- Mora into 
lAkr§ tn England and North America at tbe Timi> of Maximum 
tilatiailoD." 

My huiband dlMinccly b«ld that tbe maximum anhmergenoe in 
t1i« West of England lisd attained a depth of frotn 450 to KOO feet. 
but had not reached that of 1,000 feet or more, M claimed by 
flomc of tbe leading Britiib geolo^ta 



Another point to be emphasised is that in my husband's mind a 
terminal moraine showed the baltlng-pta(» of the solid ice only h 
at the time of it^ grenteet czlension, and did not define or limit H 
the irrvgiilar drirt-coTerod areas in many in^tance^ found lying 
beyond it, which were doe to tbe action of draina^-ittreama, ice- 
bergs or the deposits in temporary lakeo. 

As I hare (^Isokvhero stated, the firnt and only loitaooe my hus- 
band ever saw which led hltn to believD in the vxiiitence of a 
large ice-stream (whether local or otberwiae rvmnins to be deter- 
mined), between which and thti glacial epoch as vast an interval 
of time had elapsed as that which separates tbe glacial period 
from the preKvnt day, was found in tbe deposit* od Fnmkley 
Hill, Dear Biraiingham. It was his intention, bad be remained in 
this world, to make a thorough re-examinaiion of all England. le«t 
similar deposits bad elsewhere escaped his notice: hut he never at 
any time aasociated tbe Fraokley Hill till uiid gravel with the 
" frioKe " of the glacial perloij. from which it wa^ wholly distinct. 

Permit me to say in elosing that the unlimited rourteay and 
generosity sliowu me by Dr. Crowkey and many others among 
ttie Englitjii gooIoKii'lif—Honic of whom are entirely opposed to my 
husbHud's couclusiuuH— are t>eyond all praiae and any acknowl- 
edgment which it is in my power to give. Tf, when I have in 
future to turn b> my own (viiintrymen for aid in tinishiog my 
hiisliand'a SIS.S. reloting to the geology of tt»e New World. I ex- 
perience even a fraction of tbe kindne^ which haa surroundedj 
me in England, I ahall have nothing k-rt tu desire. 
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and unuted, tnr ''TTir <utiluiii," hy Hinnon Kinfribiiry, 
1B401 "The Sabbalh." by A. A. Pbelw., .64JL " flUiiry 
o[ ill* IiMilliiiiiin l^( ilie $.i1itdlli ]>iiy, lii U»« ar<l 
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for "Darwiniini," by A K. Wallace. 'Orlpn of Sp«ciaa. 
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•iHi .'4rif atrrP t/ kit »^fiif»tiam. j1 nj /trttm tnkimt 
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ar BomiAt tcIiOiM. Addrt>M U.. eurr Of Llbr>,TlBa. 
Swartbmora ColtHKn. Ppun. 



w 
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"ADDISON." Koon M. iW JbdUoa 8l.,Cai0a»», ilLJ 
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^f Ab the publicattuo d[ tbls letter mar <wrve to elucidate my ha«- 
bind'a viewe and to ezplatu what bit exact positioo wai with 
tc^ord to tbe leaJing questioiu of the dsy in Rlaclal KeoloRj, 
pending the publicatioa ot lim own work, 1 iliall be Rreallf in* 
debwd If joa will insert it at sucb a place in your detailed defeoae 
of bis Tien** ns ^our ovra greater wiadom shall dirvct. 

Again thanking jou for voor lDt«r»t)og aod valuable paper, 
beltcre ini> to he. with regard, 

IFaitiifally youra, 
JvuA F. Lewis. 
U.it*! iMif, Balilolberg- 
AMONCl THE PUI3L1SUEHS. 
Ttat fourth numhwr of tlw " Columbia CoileKe SludiMt tn 
Political Science." cooipl«U[>g thv Unst volutue of that iierie« of 
iDODOgr«phB, \a entitled " The Financial Sntoiy of >la*sachu»etU 
from the Organization of the Maeeachosetis Bav Company to ibe 
American RtvoluiLoa," by Charlee U. J. Douglas, Ph.L>., ijielig- 
man Fullow in Political Science Id Colombia College. Doctor 
Dauglaa, l)eror« he rL'tuntiHl EfU>t some four or flvo jeara ago to 
take charge of the work in hiutury and Engli]*h literature in tbe 
liiooklyn Boys' High School, wa-* pniprielor and uiunaging editor 
of 111* UniVrn'gity, a weekly literary and critical jmimal of Chica- 
go, aiDcc merged in Unity, thft well-known liberal rehgioua 
wi^kly of that city. The Univfrsity, during the two or tbr» 
7«an of its Kparate existence, gained a high position &« an iQd«> 



pendent medium of *choUrly diicuMion. Besides Doctor Dotig- 
las. then an instructor in the UolTenily of Wbconaio, iu editor- 
ial »tolT ioclude'l the late Profe«>or Alexander Wlnchull, of the 
Uniuer*]ty of MichlKan; Profetwor Willium H. Payne, now chan- 
cellor of the Uuifersity of Kasbville; Prufewar Charles K. Adams, 
lately pic«id«nl of Cornell University, and Profeaaor Oeorge W. 
Eoighi. Duw of ibe Ohio State Univenity. all of whotn contrib- 
uted to each nuinlier. Complete rolumes of Ibe Univertitji are 
DOW excerairely rare. 

— The ikext annual meeting of the Royal Society of Canada 
-will be held al Ottawa on May SI ami following days, and w||| he 
opened with the usual inaugural addnrw hy the President, tbe 
Bwrarooid AbM Laflamuie. Amoug«t tbe papers to be preeented 
tbe following are of wientiBc ioteteet : In the section of Engliab 
litaiature a vocabulary of the language of tbe Beorhlcks. or Red 
Indiana of Newfoundland, by the Rev. Dr. Patterson, and a gram • 
mar and dictioitary of the Utncuoge of the Haida Indians of tbe 
Qiteen Charlotte Islands, by Rt'V. Chas Hamilton of Brltiab Col- 
umbia; In th« Physical aectioa, "Tbe Fundamental Hypothraia 
of Abstract DyDamfca," by Profeaeor J. O. MacOregor: "Long 
C6luatn^*' by Professor Bovey: and "On a N'ew Form of Appll* 
cation Ooniometer,** by Profenor Chapman : and io the Oeologlcal 
and Biological section, ■■The Ftiatds of th« Hudion River For< 
mation in Uanilnba." by J. F. WhlleavM, and "On the Correla- 
tioQ of fciarly t.Yeinceous Flomg In Canada and the United States, 
and on Sonw Xew Plant* of this Period,'' by Principal Sir William 
Daw»oa. 
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A wonderful remedy, of the 
highest value in mental antJ 
tiervous exhaustion. 

Overworked men and women» 
the nervous, weak and debilitat- 
ed, will find in the Acid Phos- 
phate a most agreeable, grate- 
ful and harmless stimulant, giv- 
ing renewed strength and vigor 
to the entire system. 



I>r. Edwin F. Vose, Purtland, Me., »ay»: 

*'I have used it in my own ca«e when xafTer' 
ingfroiu narvouHexhatutton, with ftralifying 
reaulu. I have prescribed it for many ot 
the rarions forms of nervous debility, and it 

tbaa B«T«r failed to do good." 
Descriptive pamphlet free. 
Rurnferd Chenical Wtrks. Providsnce, R. I 
I 
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WITH llUflt FliT AiO NAIB«. 

Darahlr In I'vUnturlluu. !VikluiBl In ArlloB. 

.^olaelrM In .Mairmmi. 
Ann tb* HOST COXFOBTABLK tor Ue wwrfr. II li 
aat nniuaaJ 10 ace a taiBwr wockUia la tte flala* wlih 
au anlOcinl Irc. or a braliamaa applylna ala brak* oi> » 
Caai roDotiia train, en an enaiiwr wlui tund do ibo 
ihronl*. CO- a flmnaa, tmrpfbUK, Baaaa. muwr. In Ua, 
men v( cmrF rocaoni at labor tn ika Tall eapacltj ur 
UiMraBipliirinrai.irMiliiaaaaartwwBniaolairtaBwtUk 
rubber itft, itcrionalnK a* macb •« men tn p mm* Won 
•It all II rlr iiaiornl ni«n>l)«r«. oamlnc tba •mtnr rn^tTM. 
En (»ct, upcrlrDrlDC ItHlBor no lnconri<alcn<T. 
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Over wot u-tiSctal limiiaol ilif llariu' pataai In -lailT 
ua. EaublUbpd oTPriByMra. inaanad uid pivcbaMd 
b* tile Uotlfd Htatm and Bianr rurctan (UTcmiMnla. 
Bf mr (arnmla at>|>ticatita oan nipplr lu wlUi an IW 
■Ul* OBCHWUT u> iHccira ■ fit irbtl« tbay remain at Mcna. 
On* bait of the \*f and ana* ruralshrd by oaare made 
(roa meaaaratnanu and vf«fllea irttheat our Maing (bo 
wauvni. Pll always luaraattcd. A iraaUMortlOpavca 
Mla&GIIlu^iLrsUDnnaod a fcirinDU forniaamrtaB. aenl 
ttre. A'1ilr»™> 

A. A. KA£ES, 701 Broadway. H. 7. 
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QUERY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say.) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plent)' of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
vohimes of Philosophical Trans- 
actions at the time when light- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

Fiist inserted June 19. No response 
to date. ^^_ 

N. D. C. HODGES, 

B74 BfiOADWAT, ITBW YORK. 
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tlSaHtfratnrp Uillinltad, whan compared wltb that 
lor Jllvrature wDlch la (dota to tbe public laaio, bo 
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AN ARCHITECTURAL SCHOLARSHIP FOR PHILA- 
DELPHIA. 

The attempt now beiai; nuide in Philadelphia fo Found an 
Architectural Travfrllicii; Scliularabip io coDoeclioD with the 
University nf Peunsjlvanift is a most interesting incident in 
architwtural education. The value of truTellina scholar- 
ehijis fur atiidy ahrnad has long been reooguiz«il in the older 
architectural schoota of the country. Boston haa two, and 
so has New TorV. in both of which cities they form not only 
tho richest prizes for llic fttudeut. but uro the climax to the 
scheme of education. In Philadelphia rather a ditferent 
tack has been taken. Though the ArchiLectural Schnol of 
the University of Penonylvaiiia is one of the younneut in 
the country, it ba», within a few years, become so flroily 
eBtablisbed as to be able to make an appeal to the pnople 
of Philadelphia for the endowment of this moat important 
enterprii^c. 

The success of thi» movement will m«iui much more than 
the addition of one more attraction to the already rich lin 
brought to the Uoiversily through the energy and tact of 
the provost, Dr. William Pepper. Important an it is for 
the future of the architectural school, it is much more im- 
portant in indicating a new and healthy growth nf archi- 
tectural appreciatiou iu a city which has long been a hy-word 
among architectural oritic*. However great may be the 

xitB of some Philadelphia buildings, its architecture, as a 
'hole, is much below the atandard of other American cities. 

at the large amount necessary to found a Travelling 
Scholarship aIiouUI be miite<l there, shows an increased ap- 
preciation of the aesthetic side of architecture, which the 
buildings of the city scarcely indicate. This movement, 
however, shows that at foundation tho status of Philadelphia 
architecture has been greatly undere^limated. Itsliows that, 
though PhiUdt-lphia architecture may not always l>e what it 
should be, the architectural ideas prevalent in thai city are 
Just what might be expected in any cultured community. It 
ahows an iutereet iu the art that will work wonders in de- 
termining the future architectural staudjug of the city. 

And this is what the scholarship is hoped to accomplish, 
though in another way. limited to draughtsmen of Phila- 
delphia and Pennsylvania, the year devoted to foreign study 
cannot but be highly beueBcial to the city and State. The 
training in the architectural schools ia wholly preliminary 
to professional work. Unlike the medical schools, they do 
not undertake to turn out finished graduated ready for busi- 
ness, and prepan.'d to design great monnments of art and 
genius. The architectural graduate, on leaving hU school, 
is only prepared to begin his profes-sional .itudies. Not only 
has his preliminary work bccu directed towards this point, 
but it has afforded him perhaps the only opportunity in his 
life to become acquainted with the relative merits and forms 
of every stylp of architecture. Every day architects are 
specializing their work more and more, and limiting their 
activity tu »ome one particular style, or perlispg to some one 
phase of a style. The drnughtsmaQ in the office has, there- 
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fore, DO opportunity to becooM acquainled with any fltyl« 
sa%'e that upon which hit employer is engaged. Bis ideas 
centre In one direction; like the partly-educated man, bis 
horizon is limited^ aud possibly in the most uufortunat« 
manner. 

It is here the value of the school training in the history 
of arehitecture comes In. for by this means the student is 
enabled to review the entire history of architecture under an 
intelligent and unprejudiced guide. He does not learn to 
design in every btylc,^ at least he should not, — he does not 
learu the miuuti% of ©very school, nor practise eclecticism, 
the most barbarous nf all artihitectural sins. Re is simply 
Htoriosrhis mind with imaifcs of great and beautiful build- 
ings, just 08 the student of literalnre — to make a somewhat 
unnecessary comparison — stores his mind with the beautiful 
thou^ta and styles of the master poets. Kow if to this is 
added ■ year of foreign study, in which the best archileotuml 
products of man can be studied in the monuments them- 
selves, in which practical problems of great magnitude can 
be seen in their actual solution, in which the realities of 
architecture can be appreciated in a more real manner than 
is possible from photographs and descriptions, and the stu- 
denta see and study architecture in its monumental aspect, 
the benefits from such a course may be readily seen. Ther« 
results a broadening of mind, and a keener appreciation of 
architectural art than can l>e had by other means. This ia 
the value of architectural trarellinn scholarships, and this ia 
why the movement by the University of Pennsylvania means 
so much for that city and the Slate. 

It must not he inferred that study abroad will make 
dreamers of our architects, or instil foreign ideas in place of 
uatjve conceptions. We may not build cathedrals or palaces 
or great monumental stntctnres, but these edifices show how 
very great architecture can be, and illustrate methods and 
forms which can be .ttudied in no other way. Refreshed 
from a study of foreign architecture, the American student 
is better able to gra.tp the conditions which surround the art 
at home. He has seen what architects in ages leu riob in 
knowledge and mechanical appliances have accomplished, 
and though his own problems may be different, the example 
of former work spurs him on to better attempt. We hear 
a good deal about American art for Americans, and the 
futility of sending American artists to Paris Id study. For- 
tunately, we hear lees of this tlian formerly, and we shall 
hear less as tb« value of foreign study is appreciated. There 
is no cry for American architecture for America, but the 
valne of foreign study to the architect is quite as valuable, 
quite as useful, quite as necessary, as it is to the painter or 
the sculptor. A year abroad is not for the purpose of learn- 
ing bow to copy foreign buildings, but to see and study 
architectural masterpieces. To borrow a previous illustro- 
tioQ, the student of literature does not study Shakespeare 
with the hope or thought of imitating him, but of gaining 
some helpful insights into the masterpieces of literature. It 
is on this principle the architectural scholarships are Tounded. 
And it is on this the Uaivcrsity of Pennsylvania makes its 
appeal for a Travelling Scholarship. Barr FlRRKa. 

Kew York. 
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ARTESIAN WELLS IN IOWA. 

The decnaud for artesian waters iu the State of Iowa is 
not to be connected with unfavorable rlimatal conditions. 
Tlie Stat^ if) well watered: a cousidorable Dumber or rather 
Urge strMDi* and inuumersble ftniftller ones combine to make 
it, from a bydro^apbic Kiandpoiiit, uuiquc aiiiou^ pmirie 
States. The annual rainfall h a little more than tbirlir-five 
tncbes, and cbieily comes at a time of year when every crop- 
ticce«8ity is fully supplied. The main g'roundft upon which 
artesian waters are sought, therefore, are, flrsi, the con- 
Teuience of such Sows fur farm and urban use. auO. second, 
the supposwl purity of such waters. These are the prime 
reasons which have induced exploratory drilliup, the 
chief resulu of which it Is the purpose of this notice to 
record. 

About four-flfthfiof theareaof Iowa has now bt'en demou- 
strated lo possess artesian ooudiLions. Host of this area lies 
northward of a line which may be drawn across the State, 
in a uorth-weslerly direction, from near Keokuk to Sioux 
City, except in the igoeous area indicated below. Soutli of 
this somewhat arbitrary line hut one or two artesiau Hows 
are kuQwu; these appear to be connected with the Nebraska 
artesian area, and are in the immediate neig-hhorhood of the 
cities of Omaha and Couucil Bluffs. By reference to the 
»ketch-map accompBoying, it will be seen that the greater 
number uf the wells lie along the DesMoines River or its 
tributaries; this distribution, which is well marked, is to be 
correlated with the distribution of the great terminal mo- 
raine, within which most of these wells are silu^^ted. This 
peculiarly interesting feature is further discussed beyond. 
The very deep and permaueat artesiaa wells lie mainly east 
and north of the line above monlioucd ; or. better still, east of 
a liue drawn uortb and south through the city of Ottumwa. 
No. 1C9 on the map. With but a single exception, that at 
Washington, No. 54 of the map, these deeper iwriiigs furnish 
abundant flows of water. But there are also, east of this 
north and eoutb line, two smaller areas of shallow wells 
whose characters are essentially identical with tho.<ie exhibited 
by the wella within the terminal moraine. One of these lies 
alouf; the Iowa River (see map, No*. fiO-06, etc.); the other, 
and by far the imiallest single artesian area iu the Slate, is 
Lu the valley of the Wapsipiunicon River, in Bremer Couuly 
(see map, Nos. U, 12, and 42). The shallow wells, there- 
fore, constitute well-deQuod groups: the deep^vells are widely 
Boattered. 

It has been found convenient lo classify the Iowa artesian 
wells in terms of the geological structure which they exhibit. 
To the shallow wells, those that form ifroups and which 
pres&nt similar geological sections, the term " glacial 
wells." or wells of the first class, has been applied. To all 
others, no matter what may be the geological age of the 
strata into which they may pass or Id which they end. 
the term "deep wells," or wells of the second class, may he 
appropriated. There is no distinguishing mnemonic on the 
map, by which these welts may be differentiated. 

A few important deep borings have been made, in various 
parts of the State, but more particularly in the north-western 
and aoulh-westem portions, in which artesian waters were 
not found. But, iu the greater number of these borings, 
the water rose to constant heights, always, however, some 
distance below the top of the boring. These are called on 
the tnap "deep welts not artesian." and are indicated by a 
specific maemonic. as in the Gleuwood well, in south-western 
Iowa (see map. No. 120). 



In depth the glacial wells range from foKy feet to two 
hundred and fifty feet in a few cases; this feature is depen- 
dent on the relations of the borings lo pre-glacial drainage, 
on the one hand, and to the thickness or the moraioic mate- 
rials, which is a variable, on the other. A generalized see* 
tion may be given as follows from the sequence disclosed io 
Hancock and Wright Counties: — 

fou I-S U«L 

BoslderjrcUr.vIt!) water 10-00 (oeL 

DlulBti, bo«ld«>T KlauUl cimrs SO-ltfoM. 

S&ii'l AiKl rrsTeJ ft-N rsM. 

Skuil aud graTvl, wlUi wmur IS-IS faac 

These mnteriaU are irregularly distributed over the surface 
of the State, and exhibit a variable relation. However, 
wbeuever the gravels and sands of the lower series are 
reached, especially in the valleys of the larger streams 
within the terminal moraiue. flowing wells are likely to be 
obtained. 

The deeper artesian wells, or those which present the char- 
acteristic feature of penetrating the country rock, ar« typified 
by the folluwiu^'' scciton, which is that of the deep artesian 
well at Cedar Rapids: — 

No. 99BL. 

I. Osrk-BTsr lUOMlOO* ■ M 

% Llgtil-vrftjr llmeMoae ■ 

a. Qr«r Umeswne 4ft 

I 4 Co«ne.{ralae(]. r^dillak-broiniUniaalOtie ..•••••..•.•.. 41 

>S, CokTsa. brown, a^il very i>orouB llmaMooe Sl 

S. OD«re«,iicbi-t>rowDUiaMii>iie. mizwl wiUiebsM... n 

T. SUale - 

& Co»rn», dmrk.fcrnr lliDMLOn* ...i M' 

S. Oosne, ll|ttii-vr&rll>ne*toBe 

IDl Touch, blue clar...... ^ «M| 

11. Raddtob-browDBaiuUtDii*...... l 

1% SbKla „ • 

13, Dark, blnlah.grit7 naadaWBc tS 

U. 8b»le 1 

It. 8t. Peur^MiideOHio » U 

1BL tir*r akudnioDo T4 

■ IT. Brownlsb wulatoDfl M 

* IB. Co*ts*-rrftlD'9d. iKiroiia, brown BAodeMtLO m 

19. Ltgbt auiiIiilotM - n 

ta Dsrk-«oloro<] Attd bant eaodBione 4M 

SI. Brown, Tory cl(M»-sr&lnad«]d liAnl suiAatoiiS U1 

St Blnodv - MM 

H, ttoll, nddlsli-broTBaaiKlBHns HI 

». I^-•u>1BIn niidatoos » IU 

SS. R»d ajuidstoua , n 

■ Conuina wsier. 

Over the eastern third or more of Iowa, east and north of 
the line drawn from Keokuk to the vicinity of Sioux City, 
as above mentioiiefl. theuce north-easterly lo Worth or 
Mitchell Couuties. the St. Peter's Sandstone may be reached 
in deep wells, and Bowing water fouud. North of that part 
of the line which extends north-easterly from .Sioux City 
Sowing water will not be found, if the indicattoos of the 
strata penetrated in the Hull, Sioux County, wells are re- 
liable. From that place igneous rocks, presenting a volmoio 
facies, have been submitted to us. 

The south-western part or the State, that is, all that part 
of Iowa which lies south of the first arbitrary line above io- 
dicated, will not fiiruisk artesian waters. The section, which 
is given elsen-here, or the Qleowood deep-boring furnishes 
the most complete vortical section of the carboniferous rocks, 
which is exhibited iu Iowa. It further affords no hope that 
artesian waters will be reached al reasonably profitable depth* 
iu that portion of the State. fl 

Readers of Seiencf. who may be interested iu the details of ™ 
an iuves Ligation, of which this notice is a brief abstract, may 
receive the full paper on addressing the Iowa W«ath«r ai^ 
Crop Bureau. DesMoines, Iowa, under whose aaspices the 
work has been done. E. E^LSWORTB Cali.. 
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REVIEW OF THE ORIGIN OF THE BASIN'S OF THE 
GREAT LAKES.' 

Thk ori(fin of such promiueut festiirf* as the Ge«it Lekea 
has a jrenoral mterest lo otUcra &b well ns u> ff^olotfists: but 
erou phenomeoa w ooonDonplaco are not alvrays rcudily ex- 
pUined. The delay in this case has been largely due to the 
wantof iuformuliou that could only he obtained by numerous 
bortngs. accurate levelling, and other data obtaindble in 
repons where few active workers io surface geology hare 
been carryiui; ou their iuveali^tioDS. To these causes may 
be added a quasi salisraction with favorite theories, to which 
facts are often mouldt.iI, 

A score of yeare ago tlie mysterious agent which formed 
the lake basins assumed the Ruise of Klacisra digging out 
netv troughs or fashioning older oneti. This plausible hy- 
pothesis received con si deration, as it was cbauipiooed by Vt. 
J. 8. Newberry and other eminent men. At that time, and 



merged in them These plieoomena were 6r8t emphasiied 
in America hy Dr. J. W. Spencer, and were sufficient to 
disprove the bypothcsie. even if uo other had be«n available. 

The amount of glacial erosion demanded was more than 
could bo accepted by many glacialists. Accordingly Dr. T. 
C. Chamberlin accounted in part for the lake basins as 
due to depressions pnKluced hy glucierfi accuiuulatiog to a 
greater tliickne^ over prt-gtacial valleys, but that with the 
retreat of the glacier the waters left in t)ie basins still de- 
pr«»<HK] the earth's crust. The demonstration of such a 
theory could scarcely be hoped for. It not only begged the 
question, but in doing so it did not consider that the pre- 
vious removal of the hundreds of fc«t of rock, in formiag 
the accepted valleys, ought to have permaneDtly produced 
the opposite effects upau the earth's crust lo thai of the 
small quantity of water loft in the basins, especially as the 
basins were someUoiea shallow and i^ometimes channel-like. 

These theoretical explaiiu lions showed the necessity for 
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for years after, the extraordinary erosive power of Klaciers, 
in scooping out basins, was an article of faith; but ti^-day 
fewobserversof existing ghicierB, or of real extinct ones, have 
col modifit-d this old creed, as ubservalious do uolsupporl it. 
Apart from the (inettion of the ability of ice lo plough out 
great basins, the direction uf the ice scratches about the 
Great Lakes is oblique, or often at right anerles, to the es- 
carpments or rock walls which bound the takes, or are sub- 

■ *'Hlch (.VmUfiienui QovAtloDS ProcMlui Uia Ple4«too«ao P«rlo3 (la 
Anicrloai." irtUi map. H»ad beforaUeol. 800. Aiu., Auc.. 186B. BulLofSoc,, 
Tol. L UoolodCAl Ma(4sluo (Loadoa), dM-. Ul.. roL Til.. 180U. 

"Urltlo at UieBaaliiaot iheOrsAt LakM." irlUi mkpor tb«AQcleBt8t Law. 
ranee BlvM- ftcil TrtbulAilM. Qiisr. Juitr. QeoL Soc. (L<inaaD>, tuI. SlrL, ISSa 
Bei>rlut»<] In Amerli-«u QeoloflAI. Tol. It., IS»1. 

** MfarmaUuu of tli(> Irottuul* B«aich buJ Bliiti at Lake Dninrfu," wlUi m&p 
•md JllllstrsUouA. Am. Jour. ScL, *(L il., \HM. 

■* DrioriBailOu or tliu Alfuurjulu Beacb oud UlrUi ol Lake Ilurou," wlUi mnp 
U)<1 Uliutratlciue. Am. Jour. Scl., TbL ill.. ISUI. 

" Hlch-LeTel atiotRi III Itin Hef Ion ot Ui« QieKt LokM, Uiil Uielr Detonu»- 
Uoc" wlUi tnnt'- ■^'"- ■''•un I^'L. T'^- xH.. 1^1- 

*' Pt»t-niocBiioCimilnpnL»lSuhalOwiiiL-f-,"' wllh m«p oldoaMlnil Kbon-LliiM 
n Um r«cl3ii of tho lic»u Lakn*. Road tiofore Ciool. Soc Am,, line, IWitl. Bull. 
efBoCToL fL 



further research, which has been made by Dr. Spencer with 
results announced from time to time for more than a decade, 
and may be summarized aa follows: The laiie basins are 
simply vallb>-s of erosion, formed during periods of high 
continental elevation lasting long enough for the excavation 
of broad, deep valleys. This elevation amounted lo 3,000 
feet above the present altitude, as shown by the snbmei^ed 
channels upon thecoasL; and temporarily the continent ap- 
pears to have reaeh(?d even 6,000 feeL Some of the lakes 
DOW descend to nearly 500 feet below sea-level. The basins 
of the lakes were just such broad valleys as Ibat of the mod- 
orn St. Lawrence Kiver north of the Adirondacks or farther 
seaward. During the later geological times, and reaching 
down to the modern days, the physical revolutions of llie 
Ice Age converted the old valleys of the St. Lawrence (Law- 
rentian) River and its tributaries into basins, in which the 
modcru lalce waters arc held. The phases uf the physical 
revolutions which fashioned the b&Ains were partial obetnic- 
tion of the old waterways by drift aocumulatiooa, a general 
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subsidence of the rcgioD, and & re eleratioa of Ibe land, ris- 
iog most rapidly ton-axds tbe Qorth-eRSt, whereby rock bar- 
riers, in fact, were formed across Ihe old vaUeys. 

Tbe drainage by the ancient Laurentian River from Lake 
Michigan is shown by ihc remains of channels 600 fc«t deep, 
iu ibc otherwise »hallowor uorth-eastcru oud of the lake. U 
crossed tbe Huron Basin at the foot of a high bnt now sub- 
merged escarpment. It passed into (jeurgiau Bay by a sub- 
merged cbaiinri betwe«n the islands, alito uow partly buried 
by drift. The waterway thniugh the ahnllow Georiftan Bay 
is Btill left open to a depth of nearly 900 feet below the sur- 
face of the water along the edge of the Indian Peninsula. 
Thence to a point about twenty miles east of Toronto, where 
the deep rirer channel is seen near tbe shore in tbe shallower 
portions of Lake Ontario ; tbia ancient valley is deeply 
buried by drift accumulations. The chain of borinf^ reveal 
it to a depth of hundreds of feet beneath the rocky floor 
of the country through which it padses. Through Lake 
Ontario it is seen at the foot of a submerged escarpment, 
extending eautward to tbe point where tbe recent warp- 
ings, recorded in tbe shore lini!B, bring up Ihe old channel 
to uear the surface. This warpiuiir, recorded iu the beaches 
north of the Adirondack-t, is anfflcient to account for the 
rocky barrier bvtvrtjeu Lake Ontario and the sea, tbe rise 
being five or six feet per mile towards the north-east. Tbe 
warping east of Georgian Bay is J feet per mile ; at the out- 
let of Lake Huron, 8 feet; at the eastern end of Luke Erie. 2 
fe**l: and at the head of the lake it diminishes to zero. Acroas 
the Peninsula of Michigan an ancient tributary (Hurooiau 
Rirer) Sowed through a valley now buried by 500 feet of 
drift, or 3^0 feet beneath tlielake.and through Saginaw Bay to 
join the Laurentian River. Through Lake Erie, and buried 
beneath the mud upou its floor, tbe ancient Erigan River 
drained the valley, and pa.sAed through the buried cbKUuel at 
the bead of LakeOnlariu. Such was the ancient draioageof the 
youthful lake basins, which date back only as far as the later 
Pleistoceneperiod.sincecbanged, owing todriftaccumulations 
obstructinif tbe valleys and to warpinjpi of the earth's cru»t. 
No phenomena of the Pleistocene period rests upon more 
ii sabatantiaJ evidence, which very slowly appeared. The 
history of every great natural problem preaeutA tbe same 
story. The literature of tbe older writer» was not useteHS, 
but awaUened ati interest and gave suggestion, as the data 
bad nut lieen collected. Such, however, is the record of pro- 
I gress that much of every observer's work iis only a means, 
y^bich must be modiBed before reaching the end. 

^B XOTES A^D NEWS. 

^V The Italian Geographical Society has lieen authorized by the 
MimicipaliCy of Genoa to convoke a geoj^nphical oougreea to be 
lield in that city, in com menioralioa of tlie fourth centenary of 

I tlie discovery of America. No hiatotioal event U more dvaerviug 
of celebration by geographer* throughout the world. It was this 
idea that iniipired the luternatiioaaJ Qeograpbfcal Congrees, held 
«t Bern iu 1381, when it decreed that to the oommemoration 

I in Genoa and in Spain, all gi30graphic:al Bocietiea should be in- 
vited to send deieRatea. The congress wiU take place about the 
middle of next Septemlwr. The precise dale of its Inanguratioa 
will be made known as early as posdiblc. 

i— The Jury of Awards of the Inteniolional Exposition at 
Park. 18S9. has awarded the Grand Prize to tbo United States 
Department of Agriculture for '■ OrganlEatioQ Methods and 
Material for Agricultural Inatruetton." In the award, Professon 
Atwater and Taylor are particularly distinguished, Professor 
Atwater. for his exhibit of maps and photographs on agricultural 
colleges, and Dr. Taylor, niicrnftcopisl, for his collectioii of photo* 
graphs and drawings of ihf niicro««co(>ic aiialysiH of food adaltera- 



tiom. especially butter. Each of theae gentlemen i« awarded a 
silver medal. 

— Australians have bad bitter experience of tbe mischief which 
rabbits are capable of doing, and now they seem likely to ba^e 
trouble of a similar kind from the Introduction of foxes. An 
Australian journal, quotod in the Hay number of the Zoofogitt, 
aaya thai foxw haru already spread over a wide area, and are 
iBoet destructive both Uy lautbH and poultry. Thuy atuto 
greater sue and strength iu Australia than in England, and 
the mild rlimata is highly favorable to tlie increase of their 
numbers, " It must be very diBheartening," aays the writer, '■ to 
all who have stock of any kind to lose, to And themselves coa- 
fronted by aooie oew enemj introduced by thoughtless or selfish 
peraoos. If some eoeiKeCic aleps are not soon taken, ootbiogcaD 
prevent tbe spread of foxea over tbe whole continent.*' 

— Ttie Civil Service Commimion will hold examinations on tbe 
23tb of Jnoe. conUniitng through tlie 29th, to Ull two vacancies 
in the poeitioa of computer in the Coast and Geodetic Survey at 
91,000 a year, and oDe in tbe poeittou o( draftsman at $900. Ar- 
rangements may be mode to bold the examinationa in some of the 
large elite outside of Wodiinglon if there should be applicant*. 
The subjects of the computer's examination will be orthography, 
penmanship, letter-writing, algebra, trigonometry, geometry, 
geodesy, practical ustronumy, and diifereotial and integral calcn- 
UiH. The subjects of tbe drafting examiuatlou will be letu^r- 
writing, geography, arithmetic, algebra, geometry, descriptive 
geometry, plane and apherical trigonmnetry, shades and shadows, 
and drawing. ApplicalioD bhunks may tie had of the Civil Ser- 
vice Couimiasion. Reatdents of the District of Columbia are in- 
eliitible. Applicants will be required to furnish the necessary 
Implemeuts for drawing. 

^The new professor in physiological psychology at Yale ts 
aoDOunced to be E. C. Scripture of Clarlc VnirerBity. Ho has 
been chosen by the faculty, but his olioice will not be coaSrnwd 
until the meytiug of tbe curporatloo. Mr. Scripture is one of 
the mint hrilliaol disciples of the noted Oerwau philosupber, 
Profe^wir Wundt. He is at present a valued assbtant of President 
Hall of Clark University. Prnfessor Scripture will enter upon bis 
duties at Yale at the opening of the next college year. His 
selection involvefi tbe opening of an entirely new dejiartmeiitac 
Yale, that of scientlflc phyaiologloal Invefltlgatlon fa mental 
philtwophy and psychology. This line of work is entirely new In 
American universities, the department at Yale being iho thirl or 
fourth to be put into practical operalion in tliis country. A new 
psychological laboratory will be built for tbe use of Professor 
Scripture sad bis assistants, ft will contain all the late«t appliances 
forscteutiflc work. Workupo-n it will be Domai«Rced at once, and 
it will he ready for occupancy by the first of October. 

— At tbe eighth annual mc-etlag of the Kansas University 
Science Club held in Snow Hall, on Friday, May i7, 1?(>3, the 
foUoiring papers representing original research were presented: 
Notes on Magnetir Dechnation, F, O. Marvin ; Cooslants for tbe 
Fauth Alt-nKlmuth, No. 2d6, A. O. Ridgeway; Examination of 
Stramonium Seed, L. E. Sayre; Od the induence of Pnrapeptoaea 
00 Digestion, L. E. Soyre and H. Day; The Coffee Bean, L. EL 
Sayre and F. C. Combs; On ParachlormetaDitrotoluene, E. C. 
FrankUu; Analysis of a Mineral Water from Nemaha Coantyt 
KanMu, e. H. H. Bailey and J. F. Noble; Analysis of Ihe Alca- 
loid of Solaiiucn ru«tratuni, C E. McCluug; On tbe Affinilii^ Of 
tlie PhryKaniJai and tbe Lepidoptera, V. L. Kellogg; On the 
Taxonomic Value of the Scales in Lepidopters, V. L. Kellogg; 
A Hraphie MethtKl for Angle Blocks in the tlone Truss. A. S. 
Rittlc. Portland, OreRon; Viaduct on iheT. A. A. and K. ItL R. R. 
at Anil ArI»or, Mich, H. E. Rigga. Cluef Engineer; A New 
Method for Extlnguishmg Fires in DwellingB, L. I.Blake: On 
MacCuUagh's and Salmon's MetlnidR of Generating Quadratic 
Surfooes, U. B. Nen-soo: Maximum Moment in an Arch. rib, E. C. 
Murphy; Kansaa Pterodactyls. Port 1. S. W. Willbion and E. C. 
Caae; KanMs Afososaors, Part U, 8. W. Wllllstoa : The Analysis of 
some Kansas Building Stones, E. C. Case; The Diseaaea of 
Grasses. W. C. Stevens; A Method of Trisecting an Angle, A. L. 
Candy; Bmicilian DipUra, Part tl. S. W. WtUtston. 
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AUGUST WILHEI.M VON HOFMANN. 

On May 6, 1802, lie New York papere annouuccd the 
death of this great chemist, in a brief despatch from Berlin; 
audLhecomnientKiiponhiBtifcaDd works tooli an equally hrief 
form. Yel there was probably uo Oeriuan professor whose 
naiUH was dear lo so many Amerit^ati pupiU, no foreiyaer 
who viewed American «ience to eympalhelacaHy, no con- 
temporary who had left so deep an impress upon one of the 
cardinal brancbesof human knowledge and industry. Chemi- 
cal journals will bring lo evfry IftborMtory eloquent Iributes 
to the mamory of thb dticeased Tna<it«r; but I am glad that 
Lhis paper, whicb appeals to the general scientiBc public of 
the United States, o]>ens its columns to a tesliniouial, how- 
ever trilling and iuadequate. from one of the departed mas- 
ter's pupils, 

Auffost Wilbehn Hofmann was boru April S. 1818, in 
the Hessian town of Gicaseu, in whicb his fatlier lived as an 
architect. Giessen was ao obscure town, harboring the 
equally iusiguilicant University of the Grand Ducby of 
Hesse-Darmstadt. (tut tis years after the birth of Hofmann 
[An event occurred which wa8 to have a curiously analogous 
effect upon hi£ own career and (hat of his native tntvn. the 
iiifttallatiou of JuDtusLiebig in the chair of chemistry. From 
a torpid medin^va] village. Gie«sen becamft a centre of iotel- 
leclual activity; its univeivity achieved imperishable renown 
OS the Orsl to establish a laboratory devoted primarily to 
iTi^ntctian. Equally beiie5ccnt was Liebig's iotluencc upon 
young Hofmann: after devoting his attention BUccessirely 
lo philology and to law, the example of Liehig drew him 
irreisistibly toward cbeaii»try, and be became one of bis most 
enthusiastic and successful pupils. His firstconnection with 
Liehig was of a pei-sonal nature, since the erection uf the 
University LAbomtory, whioh waa entrusted to tlie elder 
Hofmann, brought the two families into intimale relations, 
I^aler he inarried a nieoe of Liebig'^^ wife. 

His first apprenticeship as teacher, after the formal compts- 



tion of bis studies, was likewise passed under Liebig> eye: 
but in 184S he established himself as privat docent iti BoDn, 
alttiiougb he was not destined to remain there long. Late 
in the same year be accepted an invitation to become the 
head of the Royal College of Chemistry, then newly estab- 
lished in Ijondon by Prince Albert, the Consort of the Queen. 
This iustitutiou was avowedly intended to be a reproduclioo. 
on British soil, of the Oteasen Laboratory, and the choice of 
its director could not bave been a happier one. The English 
pi]pi1s found in their teacher not the traditional (rerman 
pedagoguf, narrow, pedantic and awkward, visionary and 
incapable of adapting himself to his siirrouiidingn; but a 
brilliant lecturer, an energetic e.Tecutive officer, a polite geo- 
ttemau, a kind and encouraging teacher, and a sympathetic 
friend. During the seventeen years of his life in London be 
s«emed to have completely assimilated hiai«elf to his aur*] 
rouTidings, and the English world of science, ordinarily so 
nativistic, seems to have admitted bim unreservedly within 
its fold. In fact, there was nothing upon wliich his energy 
and s^^ity might be brought to bear, with which be 
was not entrusted. If there was a question to be solved 
iu the manufactures, if the Treasury wanted advice in excise 
mailers, if a competent judge were needed in international 
exhibitions of science and arts, if learned societies were in 
search of a represeutative bead, recourse war always bad lo 
Hofmann. In fact, he received what was for many years 
the highest scientific reward in the bestowal of the Crown, 
the Mastership of the Mint. In England his greatest and 
mtist lastin;r work was doubltesa accomplished. It was there 
that be and his pupils first investigated the organic oom- 
pounila of pbosphoruK, the complicated auimouia basea, the 
cyanides, the iifouitrils, and the mustard oils. In his Iaboni< 
lory the aniline dyes and the aso-dyes were discovered by 
himself and his pupils Perkin and Peter GrieM. From all 
parts of the world pupils came lo work under him, and 1 
hare heard bim relate with pardonable pride how b« wae 
always sure in bis extensive travels to And old pupils, be U 
in the extreme west and south of the United .States or on tbe 
outxtcirts of European civilisation in Egypt and .Ajkia Minor. 
The Royal Coltpge of Chemistry became a place nf pilgrimage 
for tliB young cheiuisl, similar to Liebig's laboratory ia, 
Giessen. or to BerKelins'a honae in Stockholm, or Gay-Lui 
sac'ii in Paris, in earlier times. 

Nevertheless, he accepted n call in 1868 to found a UoiTer 
sily Laboratory at Bnnn, and actually planned and superio- 
tended tuc erection of the building. Befoi-e he could cuter 
upon his duties ns director, however, he received ao ioTita- 
tion to a still Urger field. He was to become tbe successor 
in Berlin of two recently deceased chemists of great renown, 
Slilscherlich and Heinrich Rose, A new University laboTft* 
tory was to be built in what was rapidly becoming tbe 
metropolis nf Germany ; the Koyal Academy nas anxiou* to 
provide additional facililiefi for private research, So it hap* 
pttned that Uofiuun really went straight from London to 
Berlin, in 1865: Kekuli' filled the vacancy in Bonn, while 
Wiltiam.Hon assumal charge of tbe Royal College of Cbem*. 
istry. 

Until his death. Hofmann remained at the bead of chemi- 
cal atfairs in Berlin. The laboratory was built m 18*7, and 
at once was completely flJle<l with students; in a short while it 
became ratber uncomforfably crowded, and has remained to 
until now. It has always harbored numerous foreigners. 
especially Americans. As memberof tbe Prussian Academy, 
he was entitled tna research laboratory an*^ a dwelling, which 
were so connected with thu . Students' Laboratory Ihat noliim 
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was lost ia jmMaing from one to tbe otb«r: evea at Um«s 
TTlifn be was not pasMn^ tfarough the laboratory, a student 
re^uiriug an aaswer to a wrious questioo was always at liber- 
ty to seek bini in bis priTate laboratory or hia library. He re- 
BtricwJ bis persoual instruction, however, to a fourth of the 
stud^nU who were et work in tbe laboratory building, Lnm- 
\n^ over the rest coni|jleLely to his assistauts. He lectured 
three to live time* a week for two coD!*ecutive bourn, always 
on elementary subjects. In winter the courae was upon 
general inorganic chemistry : in summer upon orfn>nic cbein- 
istry. These lecinres were profusely illustrated, very enter- 
taioing, and remarkably lucid. But tbeir purpose was 
evidently much more to interest the begioDeraud to show 
biin tbe beauties of the tresBUKS witliin reach, than to pre- 
sent an actual key to these treasures, or, in other words, 
to deeply impre&s facta upon bis mind. For eloquence and 
noble enthusiaaoi no speaker could surpe-ia him. 

Aa a teacher in the laboratory be was pt-iostakiog to tbe 
last degree. R«ilriotiog himstelf to a favored few and prac- 
tically limiting the range of th<>ir iuHtruction lo organic 
syntheftia, he eudeavored (o rlsit each at bis de«k once or 
tirice a day, and would give him all the time he needed. 
Each new comer was put, for a longer or shorter period, 
at the preparation of well-known compounds, merely for the 
sake of practice. It was delightful to see the interest which 
he took in this routine work, the manner in which he made 
each tyro feel as if something depended upon the careful 
completion of tbeiie tasks. He would hail each carefully 
prepared specimen as if it were tbe most novel thing in the 
world to hintself, and if it happened to be a substance upon 
which he had worked in former years, he would take especial 
pleasure in exhibiting ail its pnjperiivs. After a certain 
time, the student would be put upon an "original " investiga- 
tion. As a general thing, it must be confessed, the results 
of these invetitigations did not nbow too much originality. Be 
generally assigned subjects closely allied to work that was 
being done or had been done in hia own private laboratory. 
the work of his students generally preaenting corroborative 
evidence to results already obtained. But bo always en- 
couraged original thought, and was very ready to give credit 
for it. Whether the student was dull or bright, whether his 
investigation proved interesting or not, Hofmann was ulwa^-s 
helpful and encouraging; the only thing he could not stand 
was laxiuess. .\s a matter of fact, in spite of the freedom 
from disciplinary control in German univeisities, few Ameri- 
can college laboratories could show so constant an attendance 
at all houm. He always took iho grealeitt interest in the 
personal welfare of his students, and. especially if they were 
foreiguers. would treat them as if they were ioalniKted to his 
personal care. 

In bin own work, he was indefatigable, and his private 

listants. of whom there were four or more, certainly had 
arduous duties to perform; be woulJ frequently work with 
them from S a.m. until II p.m. When he was a younger man, 
thare were times when work was continued in relays, without 
any intermission, until it was completed. But there was 
never a lack of volunteers to fill any vucaucy on his statT of 
assistants, even though the pay was very moderate. In re- 
tnru, ho was kindness itself in looking out for tbtnr future 
and in providing for their relaxation in vacatiou time, so 
that they were always his enthusiastic followers. 

As to hissoienlitic achiovonionts, the present writer is not 
stiilicietitly presumptuous lo even hint a personal opinion; he 

lieves, however, that it is tbe general judgment among 
Behest qualified to speak, that Hofroano's great success 



was due to his great energy, bis marvelous dexterity of 
manipulation and ohBervation, and careful deductive rea- 
soning, rather than lo any startling brilliancy of invention, 
such as that of his master, Liebig. Hofmaon's contributions 
both to pure and to industrial chemistry are those of the 
investigator, not of the inventor He neither invented the 
"type" theory of Laurent and Oerbardt; nor did he ttrsi 
discover the production of coloring matter from aniline; in 
the various discussions uf the fundameutal structural for- 
mula, he rarely took part. But, the type theory once 
given, it was be who did the most to elucidate the " am- 
monia-ty|ie;" when rosaniline had been produced, it was his 
privilege to clearly explain the reasons that had brought 
about this happy accident and to show how the whole gamut 
of colors could he produced in a similar manner. The com- 
plicated ureides, the innumerable benzol derivatives, tbe 
natotal and artificial alkaloids were all manipulated by him 
in a manner Lo make them more aooessihle to further study 
and more uftefu) to mankind. General izations and meta- 
pbysica.1 siieculations were entirely foreign to his nature. 

A peculiarly apt illustratiou of this bent of bis mind may be 
found in the manifold apparatus he invented for tbe purposes 
of demonstration or investigation. While it never involved 
the application of new principles, as did those of Idvoisier, 
Gay-Lussac. Davy, Faraday, or Victor Mayer, it always 
showed the most thorough knowledge and most ingenious 
appHcatioDS of all established methods of physics and of 
chemistry. For elegance and for tbe unfailing certainty of 
success in working, the apparatus invented by him will 
always stand pre-emiueut. 

To illustrate bis energy and power of self-sacritice, I 
would instance the occurrences after a serious illnpim wbiob 
iMfell bim ut the age of 68, in the spring of 1886. He bad 
been confined to his room for several weeks, and was not 
allowed lo see anyone; barely recovered, be sent for his 
assistants, to hear their reports and sketch out new work; 
before be was allowed lo leave his own bouse be sent for bis 
students, day by day, to talk over their progress. As soon 
as the physician grudgingly assented, he resumed his lectures, 
oot only speaking for two hours a day, at the regular boun, 
but actually striving to moke up for lost time by giving an 
addiliuual lecture three time* a week from to 8 a. M. ! Such 
a tax upon the .strength of an old man, weakened by sick- 
ness, seems tremeudous. But be seemed not to mind it in 
ifae least. 

Asa traveller, too, be was untiring: fatigue which com- 
pletely overcame younger men, did not seem to exist for 
him; as a matter of fact, tbe extreme Orient and Australia 
were tbe only civilized regions which he did not visit, and 
these he wr)uld surely have sought to reach, if bis conseiea- 
tiouxn««s had not prevented his seeking a sufficieutty pro- 
tructed leave of absence. 

He alwa\-s spoke with »<i>ectal pleasure of bis visit to the 
United Btates in 1883. and seemed greatly to appi-eeiate the 
cordiality of bis reception hero. Probably he bad u better 
understanding of the limitation imposed u{)On scientific 
research iu America than do moat foreigners; fur he has 
always praised what has been done, without churlishly 
demanding tlie perfection reached at older and more firmly 
eslabtiahed centres of knowledge. 

In his private life, be was greatly beloved by all who 
knew him, aud be certainly was able to make and mainlaia 
the warmest friendships. In bis later years, he devoted 
much of his time and ability to the bittoT'Sweet task of seal- 
ing this intimacy with an eloquent testimonial to the worth 
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aud renown of the " Frieoda who haJ (tone before." For 
such memorial biographies the world owes faim additional 
gratiluUt ; for lUc Utw of Uebiff. WObler, Dumas, and 
Graham, as deitcribed b; him, will surely arouse the latent 
entlnifiiasm iu many a youttiful mJud, and thus serve to 
pass ou the torch of leariitiig to now beareriL 

His ]p«rsonal magnetism had much to do with tbv unpre- 
cedented nuccvss of the German Gbemic»t Booioty, which 
was founded by him iu 1868, and which is now iu potui of 
in«inbefsbip and iDQuence the most important scieutiUc body 
of the world, A society embracing men of every nation 
could only have been founded by a man who bad uo p«tLy 
narrowness himself, who rould impartially recognize and 
assimilato what wa» fjood wherever be found it. As a coe- 
tnopolitan, Hofmauu oould bring to Loudon the thoroughness 
of the Cf«nnan Bchoi>Ift of Inarning and imbue bis surrounding 
with it. hringiuiT back iu return to BerJiu the breadth of jw- 
litical riews, the openness of social intercourse, the tolerance 
for oppoetDff views, which existed in. the English capital. 
While Hofmano shuuned every form of altercatiou and was 
rarely dra^yn into political or social discussions, it was w«U 
known that his views were always democratic ond for tolera- 
tion of every sort. The only time he ever incurred the 
enmity of a class was during his ractorate at the Berlin 
University, when he took stern measures to prevent the 
introduction of political and religious intolerance iu the 
etudeut circles. I do not doubt that h« wan a patriotic 
German in erery re-spect, but no other German baa ever 
written words so appreciative of the French cbflracter, as it 
^showed itself during the terrible siege of Paris, so hparty in 
sprecatiou of the fact that political jeatousies have strained 
jtiflc rolationn— as are to be found in Hofmnnn's eu- 
les ou Dumas and WurtK. 
In Hofmann the world has lost the model of a KientiRc 
roan: a lover of science, both for its own beauties and for 
the benefits it confem upon mankind, a d«vot«d teacher, a 
flhining example of the rewards to be obtained by industry, 
rintegrity. and singleness of purpose. Those who have en- 
»joycd ihe privilege of his personal contact will always be 
S^tefut for the view be opeued to (hem of the hpautiful and 
the true. Morrih Logo. 

Unlrcnitf of tha Cltjr of N*v Torii 



CUHRENT NOTES ON ANTHBOFOLOOY. — VD. 

[&IUM Its D. a. ArAOftB, UJ>^ LL.D.} 

Laws of Variation and Fixity in Species. 

It is well observed by Dr. C. Dareste. in a recent lecture, 
that the (undamenlal question in anthropology is the origin 
of the differences in the human 8|MM>i«e. These differences 
begin with those visible in every individual, aud extend up to 
those broad and permanent traits which distiuguisb the sub- 
species of man from each other. Beyond tliis they nowhere 
tia: that is to say, no "missing link " exists which con- 
nects in au uuiuterrupted chain the bumau with any othor 
vertebral p. 

In explanation of this phenomenon of indefinite variation 
within Qxed limits, M. Ch. du Pasquier has puhltshed an 
.ingenious theory tn \\\eBnUetin de la SociSt^ d'A7ifkrr}polo- 
flgi4 de Paria (1891). Qe suggests that the Bzity of the 
species, instead of being an argument against the theory of 
evolution, is the natnml corollary of its two great factors. 
1. The law of constant variation, and S. The law of Bxed 



heredity. These act with like mechanical intlexibiUty as the 
motions of n |>eodu1um. always moving but unfailingly self- 
limiting, and thus determining the invariability of the specific 
type, while leaving a wide range for racial and mdividual 
variability Qis argument is lengthy and ingenious, and 
well worth close reading. 

In such a study, where especially the characteristics of 
races are the chief topics of investigation, the anthropologist 
wilt act wisely if be follows closely tbe track of the general 
zoologist. With a few easily explained exceptions, the areas 
of characterization of the aiiecles man are identical with those 
of tiie higher Uviag vvrlebrates; and it is very signiQcanl 
that zoologists acknowledge that no two of these regions are 
of equal rank in their capacity for the development of 
organic forms. Tikis has direct bearing on the deep-seated 
differences between races, and explains bow tbey can be 
radically diverse and yet members of the same species. 
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The Criminal Anthropology of Woman. 
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It is a fact that iu all countries there are fewer con vi 
for crimes of women than of men. European statistics 
from the highest, 37 per cent, in Scotland, to the lowest, 
rather less than 6 per cent, in Italy. It is also noted that 
there is a very wide difference between city and country. 
The proportion of female criminals is always higher in 
rural dtstriets. sometimes reaching nearly to that of the 
males. 

VarJoas explanations of these facts have been suggested. 
Some are complimentary to the sex. as that womeu are not 
given to intoxicants, nor to gambling, nor to roving; they 
are more tluiid, more religious, more toudeohcarted, and 
their sexuality is more passive. There is something in all 
these reasons, but they do not satisfy Dr. G. Ferrera. who 
discusses the subject in the Bevtte Sctentifique, Starch 88. 
He points out that the females of the ants. bees, ond spiders 
are particularly cruel because tbey are particularly intelli- 
gent, and he reaches the ungallaut conclusion tlint the 
womau of to-day is less criminal because less intelligent than 
the man. This difference Is leas in country districts than in 
cities: and, moreover, in cities a woman can obtain a living 
at less risk than by criminal acts, par complaisance «r« 
rkamme. Her struggle for life is less desperate; she is leas 
uu egotist because ^he is protected more than men; she is 
less disturbed hy new ideoK b«cause she is slow to perceive 
them. When she ts bad, however, she is " very, very bad," 
surpassing men in callous cruelty anct absence of pity or re- 
morse. In support of these assertions he cites instances both 
from history ond the courts of criminal procedure. 
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Buddhism iu the Occide&t, 



The position of the autliroiwlogist in tlie study of religions 
should lie altogether a judicial one, and not that of a disci- 
ple. One caimot regartl it other than a mistake, therefore, 
that in Paris there has grown out of the scientific study of 
Buddhism a school of ''Eclectic Buddhism," whose disciples 
are pledged to obey the principles of the school, to carry Out 
the moral obligations it imposes, and are liable to expulsion 
if tbey transgress the " rule of conduct." 

The ''Master" is apparently Professor Leon de Rosay, 
whose lectures on Buddhism at the Sorbonne bare excited 
much attention, and who is widely and favorably known in 
American as well as general ethnology. Last year he issued 
a brochure entitled " La Morale du BouddhUme," which i» 
probably the text-book of the school. 

No one will doubt the solid ethics) ground-work which. 
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UDilerlieA «1l tlie " world -religions," Buddhism, Islam, and 
Cbrisliataily. It is Id tlieir religious pUilosupliy that llieir 
sharp coutraH is aeeu ; and uuDiing could bt* more remote 
from tlie highest thought of modern Europe than the phi- 
losophy of Buddhiam. This is wnU «howu by what Bar- 
tUolomy Saint Hilniro says of it iti bis ''Life of Euyene 
Buriiouf." published last year ^ p. 43), " At bottom, Buddhism 
« nolhiiig more Ibau the fanaticism of nothiaffiiess. It is 
the desiructioii of the iudiridual carried remorselessly out to 
hist la»t I'-gitimale hopes." 

Th(^ &<-iL*u<« of re%ioD is as yet altogether too novel a 
braach of study In become creative or directive. It has be- 
fore it a long period of aoalysis before it should presume lo 
be synthetic. So this Parisian elfort must be con&idercd 
premature 

Physical and Mental CorTelation. 

That veteran anthropolog'tHi, Profaisfir Schaaffhausen of 
BoDD. observes lu his " AuthropoloKWbe Sludieu" {p, 640), 
■"One of tho weightiest doctriiie-H of ai)tbrO|>ology i« that of 
the constant correspondence between the development of the 
physical orgaaizalion and the intellectual capacity." 

So far as the relation between brain structure anil mental 
ability isconcerued. probubly riootiw who Uks hitiiself studied 
ibo facts will deny this. But, in another direction, scientists 
are le»« in unisou, and that is, where the questtun of ]>er- 
sonal beauty is concerned. Even bo competent a physical 
aolbropolo^ist a* Topiuard repeats in his last work the assei^ 
tioD that there b no flxed canon or norm of human beauty; 
that it is merely a local and factitious notioD, and is deroitl 
of weight a« a general factor of evolution. 

ITiia narrow opinion haa, it is true, the aaoction of Darwin, 
Humlwldt, anil the whole school of ausocialion philo«r>[jhers; 
but how erroneous it is will readily be seen by rt-Hocliug on 
the applicntion of the law of correspondence above tjuoted. 
Leaving aside obviously aberrant and morbid forms, auch hs 
mutilations and arttticial deformities, it will bs foutiU that 
the underlying motive of the beautiful is that of highest 
function, — which is inseparable from litghestcapHuity. The 
conditions required fur nucb result are health, physical de- 
velopment, curporeal symmetry, and the culture of that 
which is peculiarly human as distinguished from whnl is 
merely animal. 

When nations hare ideals of beauty controry to these 
principles, it is an indication of low culture and capacity. 
Ak they advance in these their ideals steadily near a deQnite 
and the same coneepiion of the perfect human form: though 
it is not to be ex[>ected that the specie* will ever unite on 
any one flxed canon, because it is in the very nature and 
es<(eace of the ideal thai it can never become cabined, cribbed, 
confined within the material fetters of the real. One of the 
few anthropologisu wbo have recognized and pointed out 
this gradual evolution of the ideal of beauty in the history 
of the species is Professor Gerland of Strasburg, in bis trea- 
tise on general ethnography. 

Relict of Glacial Man. 

It lias been shown by Ch.-ini her lain andSilisbury (Ameri- 
can Journal of Science, May, IWOlj that the Loess of the 
Hisslssippi valley basin overlies the glacial drift and so-called 
Orange Hand south of the limit of glaciation, aud where it 
occurs north of this limit its relations are to the Grst glacial 
deposits. This ideuliUcaiion lends especial importance lo 
the finding of flint chip>) and arniw-hends in the T<oe<<s at 
Moscatiue. Iowa, as related by F. SL Witter in the Ameri- 



can Geologist, April. 1898. The evidence is not so direct or 
clear as one would like, but it should be enough to stimulate 
a thorough search in th« locality. 

A Qiid of equal interest is report&d from France. VL. 8. 
Meuuier relates in Le Naturalitte, March 15. that near Mon- 
tereau, in the Department of Seine et Marnc, below five 
meters of quat«roary gravels, a workman exhumed a piece 
of sawed horn of the extinct Megaceran hib^rnicuM. and im- 
uieiliately adjacent to it a vase of very rude pottery, about 
three inches in diameter. The Mejraceros belonged to the 
period of glacial cold, called by Do Morlillet the Mouaterieu, 
and tbe association of [>ottery with the art of man in that 
early tiote is novel, but not at all incredible. 
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Winnecke's Comet. 



WcmacSE's iteriodic comet is now an easy object in a 
three-inch telescope, and, as it is very favorably placed for 
observations, it is hoped that those who have the instru- 
mental equipment will include this object in Lheir work. 
We continue the epheiueris fif the comet by Dr. Haurdtl: — 
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NOTES ON LOCAL BYTHOSCOPID^ AND CERCO- 

FID^. 

I» the Byihoscopidse, PodiopxU oirtdis Fitch is a rare 
inftect with me, ot n-faich I have oerer takeo more than a 
dozen specimenB. Professor J. B, Smith mcntiona Fitch's 
F. trimacuiatvs as occurring iu New Jersey, but as yet I 
have never been able to discover it. although it may be se- 
curely bidden among a Jot of undetermined tnatertal so 
common to many entomological collections, and so detri- 
mental to the science in not being recorded. As no list of 
the H«mipt«m of ibis locality bas ever been publisbed, I 
bare used Professur Smith's as a liasis on which to eatahlish 
the pouible occurrence of many species, although the only 
species I am responsible for are those I have collected, many 
of vrbich have been determined by Professor Van Duzce. 

In Bythoscopus I have taken pallidus Filch, dow known 
as Jdiocents pallidus Fitch: this ia not a common species, 
but is repreneoled in my collecltoii by a doj»n specimens. 
Byihoseopua sttminudtui Say I have not taken, but it is no 
doubt a resident s[>«ci<4, and is given from New Jersey. 

Agaitia in represented by two species, A. eanguinolenta 
Prov. and A. quadri punctata Prov., the latter species be- 
ing qoite common, and the former rare. 

Idi(>ceru8 altemata Kitch, T. lachrymalis Fitch, T. macu- 
lipentiii Filch, and /. guturaliv Fitch are all recorded from 
New Jersey, and arc Fitch's types. So thoy should occur 
with us also, but I have never taken any of tbeoi as far as I 

kDOW. 

In the Cercopi(l<e we have qui tea number of species, strong 
in character and abundant in numbers. 

Id the subfamily Cercopinm I have never taken a single 
representative species; but Profeasor Smith records Monec- 
phora bkittcta Say as occurring in New Jersey, and it no 
doubt occurs here also. 

In the subfamily APHBOPHORisa;, Lepyronia quadrangu- 
laris Say ts very common on grasses and weeds (so-called). 
Aphrophora parallela Say and A. quadrinolata Say are. 
rare, the tirst being the most common of the Iwo species. 
Fitch's AphrojJtftra Mtjf>(fotensi^, now known as Philaentu 
wzrogofeiutA Fitch, I have ne%-er found, although it should 
be with us. 

Phittrnva htUneatuH Say. P. lineatus Linn., and P. Spu- 
maria Germ, are recordvd from New Jersey, and will no 
doubt be found to occur here al»o. 

Clostuptera is represented in my collection by two species, 
C. proteua Fitch and C. obtusa Say. the former species being 
the most ccinmuu. Professor Smith gives C. acliatina Germ., 
C. pint Fitch, C. testacea Fitch, and C. xanthocephala 
Germ, as occurring in New Jersey. 

In the sub-family LEDBDt.fi; 1 have not aa yet found a 
single rcprestentative species, although LedTaperdita is re- 
cordeil from New Jersey, and should occur here also. 

In the sub- family GvPosiSiK three sfiecies arereprtsonled: 
Q-ypona 8 fineafa Say being tbe largest and most beauti- 
ful of the series. This ioaect varies in color from a delicate 
yellowifih green to thoso who have the entire vuiuiug of the 
wings a brilliant scarlet, which suffuses the entire head and 
thorax also. These were taken fronj young, vigorous sprouts 
of Platanus occidentalie Linn, and also from tbe trunks of 
UJmus amerieana Linn. ; the latter were taken during a 
Severe and protracted rain-slorm, when they wer«api>areutly 
driven from the foliage, and sought shelter iu the crevices 
of the rough bark. My experience has shown that such a 
time is very advantageous for collecting rare and new species 



of Hemtptera, as rery many species taken then have never 
been found by me in any other Bitnalion. and many can io 
this way be taken, which the sweep-net will fail to reach. 

Gypona fiavilineata F^tch is slightly gnener in color aod 
without the scarlet veiuiug in the fore-wings. In size it is 
& trifl-c smaller. Many of these were taken from the trunks 
of elms with <S. lineata, and also at electric lights. fl 

There is great ditficulty (in collecting Hemiptera) io knotf^l 
ing just whore a certain species comes from. If one sweeps 
tbe grass, a myriad of weeds and plants are covered, and it 
is impossible to tell from which food-plant the species may 
come, or. if it is maintained by different plants, which one it 
is the most partial to. 

The third species of Gypona is new. or at least is not known 
to Professor Van Duzee: this is much greener than the last, 
with a suggestion of brown on the inner edges of the fore- 
wings, M 

Xerophloea viridia Fobr, recorded from New Jersey. I^ 
have never taken here, nor have I seen Paropholis pettata 
Ulilcr, nor the two species of Penthimia P. atra Fabr., noi^ 
P. amerieana Filch. V 

In the sub-family Teitioohin.*; we are quite well repre- 
sented. What we have b«for« known as /Vocofiia undat 
Fobr, is now referred to Oncometopta and known as O. 
data Fobr. Professor Smith records Pnmmia cottalia Fa 
as occurring in New Jersey, and also Onc<»netopia obt 
Fobr. and O. tyrlKma Fobr, These also will no doubt prove 
to be resident species with us also, 

Homalodisca coagulata Say. recorded from New Jenej. 
1 have never taken, Atdacizcs irrvrata Fobr. is represented 
by two species, but they are without data, and I do not know 
if they were even taken in the State. I do not remember 
ever having takeu this species. ^m 

I>mlrocephaia cocvinea Forst. is very common with ui^ 
but showH such diversified markings tbst there appear tr> 
be two species, while still allowing ample color distribution. 
They occur from a pale green to a brilliant red, the red on« 
showing a fine green line on their fore wings, and the green 
ones a tine red line. Diedrocephala mollipes Say is abo 
common; it is more uniform in coloration, />. tuivfbora- 
ceneia Fitch is of a brilliant grecu, aud with me it is quite 
rare. Another sj^cies of Dt'edroctphala is new to Profesaor 
Van I>uzee. This ia much darker than v'ulivr mollipes or 
Twvtboraceusis. Dr. C. V. Kiiey's DiedrocepJutla Jlott'cfps 
I have never taken, although it is recorded from New Jeifl 
sey, ™ 

Helocham communis Fitch is by no means common here. 
but is represented by a dozen specimens. 

Evacanthus orbi'tatis Fitob I have never collected, but no 
doubt it will be found here. Tettigonta is represented by 
two species, bifida Say and trtpunftata Fitch, the former 
being tbe most common of the two species. T. trifasciata 
Say I have never found, but it is recorded from New Jersey, 
and no doubt occurs with us also. 

in tbe sub-family AcocxfUALiN J£ I bave three represeola- 
tive species. Aeocephaluamtjct its i^aj is represented by about 
"half a dozen specimoos, Parabolocratus cittiUnua Fitch i» 
very rare indeed, and Plntytnetopiux fnyjitnltK Van Duiee is 
represented by three specimens. Professor Smith also records 
in this sub-family ffecalus fenestratus Ubl., Aeoe^ihala 
8olidagini$ Hurr., Platymetopius acutuH Say, P. aAono- 
tatus Fitch, and Sflfnocephaltts vittiUnus Filch, now re- 
ferred to PantiKtlocTntu» as above. 

After e-Ylended exuminaliou and research, 1 am indit 
to believe with Professor Osborn that whai is known 
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Silver Top" in grass is caused by the working of leaf- 
hoppers, auil tliat tbe Jasaidoe ruruUh many of the iD5«ct» 
an well $A those in th« familiea named in this paper. In our 
Park meadows, Komo of which arc left to develop bay. 
"ailver lop" is rerj common, especially on the earlier 
gnuses, anil tbroo^buut the season a weakeniuK aud deforni- 
innc of grass utallcx are everywhen- noticeable, which in most 
cases, no doubt, is due to the ext-raclioD of the juices by these 
iuiecta. The node of the grass, especially ou the upper side 
and for an inch or more. Is very tender aud succulent: but 
us we iroverso the iuternode, we Hud it beconiM inwre firm 
and woody, as it were. Every boy knows where to find the 
succulent portion of a grasa-stem. and proceeds to pull it out. 
wheu it breakfi just above tbe node at the tendercst place. 
This succulent feediug {ground is aoou discovered by tbe 
" hopp«rH " in their tours of pmapecling up and down tbe 
atem: veritable " sappers, if not miners." they are often seen 
in numbvn iu such situalious, and tbe punctures can also be 
noticed. The exhausted stems of the dead part of the grasa 
culm show every sign or haviug been pumped dry by these 
creature*, as at that point nothing seems to be left hut a 
bundle of woody flbree, and the internode for some distance 
diminishing in size from the loss of sap, and that loss occur- 
ring before the cell.i had l>eeo nutlJciently developed to stand 
witbout collai^sing. My success in finding Thrips, or Meriv 
myia. in the stems or under the leaf sheallu has been no 
bctLer than Professor Osborn's. 

As I am working on a list with food^planta and habits of 

lemiptera for Now York Slate, 1 should be glad to recaive 
'from eollwlors information in r<^ard to those found hero 
aud their distribution elsewbt>re, so that the list cau be made 
ai complete as possible; for all ''local lists" are of the gwat- 
est value, not only to local students but to students of NoKh 
American entomology also. Edux'XD B. Socthwice. 



LETTERS TO THE EDITOR. 



H^tto«lteaM«r«7Uirrtl at prw/ a/ ffood failM. 

^^HbltfVfltlMt m 't'lniior. oiM humdrvt eopift of IA<i numhei eoniaimtnQ \U 

W^dwiwfcaliuii teill btfwrmMfdfram to anf eormponii«nt. 

TIMadttar w(U*« glad to ptMiih any qftrrft eantotuint witK th« eharaelrr 

•nmfomnuil. 

Four-Fold Space and Tw<y-Fold Timc- 

' Ant attempt at expounding popularly the recent devplopments 
the old idea of spaoe should be prefaced by the explanatinn 
that their tremen^^b value to mathenmtir-i ts utterly indepen- 
dent both of their memni reality and of the po9«ibility of their 
realization. For example, had cither M'Clelland or Preston ever 
f^lanced through Uol^ai's " Science Absolute of Space." we 
would not to-day read in Iheir excellent "Treatise on Spherical 
Trigonometry'," p. 10, "Tbi? student muat l>e careful, however, 
not to regard a xoHd atigln uh an arai, but as s mere number, like 

be circular measure of a plane angle. , . . aud the solid angle 

'subtended at O by tbe —^ pan of the surface of tbe sphere is 
-L., which is thus a ntert numher." A solid angle is a oiagni- 

Ude as diitvreul from a mere number ax is tht* curreut of elec- 
tricity which kilb u uiau. Though its iK:ieDti6c unit, the 
aferctdMia, b American, yet they could have found tt In tbe 
"Encyclopa'dia Britannica, in William Thom»on'i) article "Men- 
suration." 

Because these msgnltudcs, solid angles, have a naturnl unit, 
the sieregon. and a sctentiflc subsidiary unit, the eteradian, 
.therefore mathematicians, unused to tbe idea of a natural 
blunder about them. To Bolyai belongs the honor of show- 
that each geometric magnitude has its nattual unit, which 
Dcver could have l>een dbcovered in EncHdean space, unce 



homaloidal, parabolic space appears as a limit io which tbe na- 
tural unit for leafcth hecomes ind<>Sniiely gFest. so callins. la 
practice. Tor ao artiBcial unit for length, a Qnite sect, a* the 
cvntiiueter. The fundamental importance of tbe pwudosphwic 
hyp'.'ft'olic Hpace of Bolysi and Lobatschewi^ky in no wise 
dejwnds on whether C. 9. Pelrce is right in maintHining that 
such is the real space io which we live. It has alteed)- etu-icbed 
us eternally by tbe gift of the 8cieDoe of Comparative Geometry, 
and H) of pure spberics. 

Now, in his beautiful paper in Crelle. on "Single Elliptic 
Geometry," Professor Newcomb has used, unnecessarily we think, 
ipaoe of four dimensions. Elliptic space, though finite, is un- 
bounde<l. But there is a sense in which hyperbolic space, though 
iafinile, is bounded, and so its realJKation is naturally connected 
with that of four-fold space. For this lite most fruitful itlea ha« 
ever iirrn Professor Sylvwfter'it, of working up from t"\t-dimeii- 
riooal Wings. And here l«t me say that tbiuken most Dot cotiOae 
tbemselviM as in tbe post to "an imaginary ^fcnie being," but 
must likewise dtaw from two dimeuaional spherics and pseudo- 
spherics. Not only must we think of a ficj^iUe closed sltell 
turned iusido out, as we turn a glove: we must u-y if we can 
realize that as the 6«xibUity of the "thin hoop" mentioned by 
Dr. Hall is only needed because the hoop has as many dimeoalooe 
as the spaoe in which we wish to torn it, therefore can we not 
turn an inflexible clowd shell, an unbroken eggshell, inside out, 
teithotit Jifxarf ': 

The corresponding geacralizations for titiit are harder, because 
In time's domain we are one-dimeu'ional beings; therefore our 
best space-method fails us. Cannot genius Ri«'e us a next-best 
almufi asg'XHl? Oeoboe Brl'CE Hai.stcp. 

CalTsrsltr of Tsass, AosUo. Tm., Kar H- 



Famlly Traits. 

Is your issue of May 20, " Veritas " again combats the proposl- 
tioD that family trails are a reality. Th« statement was made in 
my original communication that questions of descent were ques- 
tions of heredity and environment, and that heredity, consisting 
as 1( does of questions relating to the repcoductioo of (he race as 
an animal, must be referred to biology. The results of all de- 
jiaxtmentK of rv«earch for tbe last fifty years refer man to bis 
place in nature as nu animal, aud as an animal a tit subject for 
biological iovestigutiou. 

Will Vpriias please explain bow, if it be admitted that a uiau 
may resemble his fathnr and grandfather, thai with tbe greut- 
grandfnthor the rfsembbince must cease? Is not every man the 
son of his father, and Is hi« father not also the Mm of his grand- 
father, anJ M} on from generation to geaenktioD back in an intinite 
series! If a man may or does resemble his Father, that ts the 
limit of the <|uei)tion, and further argument is unnecessary. 

1 fret-ly admit Ihnt the Does of the present know, of their own 
knowledge, nothing of 100 per cent of the traits of John Doe the 
6Tst. I was not referring to any |>ositive knowledge held in this 
generation of the ninth generation from the pn^ent. Neverthe- 
less John Doe of the seventeenth century bad jierwnal trnitH, and 
if tbe oldest I>oe now Uvimr has seen and known 100 Doe« in per- 
haps Ave geuerations. and alBruis that, out of tbe almost infinite 
diversity of traits that constitute huouut character, a few have 
been observed in all these generations commoa Io a lar^e majority 
of the 100 Does, 1 assert that there an* " Doe " traits or " family 
traits," aud in my former article I gave a scientific explanation of 
tbe occurrence of such traits, with a number of illustrations that 
were neither a figment of tbe imagination nor a delusion. If 
. these are not facts, what are facta ? 

Moreover, in your issueof April 13, Ed. U. Williams' Jr. gar* a 
number of other reasons why family traits should descend on tbe 
mole side strongest, that are either " facts " or delusions. Facts 
are eetabtished by ubeervatiou of the repeated recurrence of 
Identical phenomena under like conditions. 

What fact is developed by speculation couccruing a man's 
ancestor of the seventeenth century relative to the OL-currence of 
traits common to forty people now living, who all bear his sur- 
name, and who ore likewise hts dt^cendantsf Suppose these 
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foriT people am cousins to the entire popalaEtoo of BoMon ; doe* 
that relation «itb«r prove or disprove tbefr possewioa of tnits iu 
common tliat do oot appear among 40 other comiaaof 40 different 
names ? Enqcibbr. 

Tb« STStematic Potition of the Diptera. 

In reply tn the artiri<>, hy Proic9*cir J. M. AMrich, in SctfiKe 
April 2U, I will »nj time the Dipt«ra am umioulitvdly the mo«t 
E<Ugli1y specialiu^ order of injects. Profewor llyatt deserret* 
credit fur spparentljr b«iDg the tint ooe (o c«II attention to (his 
idea and offer proofs to sustain it. Uis Idea of ^vhat cooitltutcs 
[ipecialisation is correct, from my staodpoiot. I realize the force 
Proressor Aldricb'a reumrlc. when be enys that tht« line of 
ling n-ill appar«utly lead m to tho convluoion that the 
iiplpora are the blghcet insects; hut I am titcUnpd to believe 
It the higher families of Cyclorrhapha will bv found to exhibit 
&tpr speclaliKation. Everyrhing points to Uielr being of the 
jost recent origin. If anything has been piibllslied on the 
the emhrynloi;y of the Puplp&ra. I am not aware of it. Embryo- 
logical roM^arcb alone will clear up thfs point, and there is no 
reason in the world why it should not show that the Piipipara have 
long ago passed through Htagea now occupied by apparently more 
[highly developed Diptera, but U is improbable, to say the least. I f it 
can be demonstrated, I gbalt h& glad to accept tbe Pupiimnt us 
the highent innects. C. H, TVLEft TowkskND. 

Lab Ctdcm, N. HL. Ma; as. 



A Botaiical Coag;ress and Botanical Nomeaclaturt. 

I UAVF. read your note of Uay iO, with reference to tba 
of ihe B.>tanicul Club of Waehingtun ui^on the questioDS 
botanical coogzera and butauical nomonelaiuto. It baa alwaje 
seemed to me wise fur Ameriuan botuuistit first to agree amonc 
themnelvee in reference to this matter, itnd then tbey will be in a 
better position to come to an understanding with the rest of the 
world, There ia no more representaiive boiy of American bot- 
aniatfl than the Botanl(?Bl Club of the American Association. Ifc« 
is perfectly democratic; every botanist in (he country can join I^B 
and take port in lt« dlKussions. It may tw qite*tlotied whether 
its boundaries are not too ill-dctlned to make it a tit body to decide 
such important questions; but It U surely a capital place for their 
discussion. JooN 91. Coi'lter. 

UloomlocKiti. loiL, H»r B& 

AMONG THE PUBLISHERS. 

TnE fir-t number of the Tale Kevietr, a qnaterly joumaT 
hiacory and political science, ha^ just been i»nied for the moni 
of Slay. It is eijited by Profeasor Oeorge P. Fisher and others of 
Tnle University, but will welcome contributions from every 
quarter and from ever; BCbool. The papers io (his openinf 
number are on "German Tariff Policy, Past and Present," by 
Henry Yillard and Henry W. Famam; on '"The Demamttioa 
Line of Poi)^ Alexander \^," by E. G. Bourne; on " [jegal 



Societas Entomologica. 

lattmational Entomological Society, Zu- 

rich-HottingeQ, SwitzeiJand. 

Annual fee, ten francs. 

The Journal of the Society appears twice a 
rnonth, aud rouMatii entirwfy nf nriginnl ar- 
r'Mcle* an eucomoloffv, with a <Iv[}artiiioiit for 
Tadvertisementji. All tnemberK may uso this 
p4ep&rtnient free of ir<w>t for ailvDrtis«ments 
relstiD^ to eutomolofry. 

The Society consists of about 4<'50 memben 
in all countries of the world. 

Th* Q«w rolunie began April 1, imi. The 
numbers already i»u«d will be seat to new 
members. 

For iuforuiation addres* Ur, Frits RonL, 
President of the Societas Eatowologiea, 
Zurich- Uottinseit, Switserland. 



XEO-D&RWINISH AND NEO-UMARCKISH. 

By LESTE.i F. WARD. 
AnUUtkl iMldrr** at llirr Pniali.lii'rit <•! lli" [t[ii)ui[laB 

[ J«e1«tT ot Wa>tiiii)tiou ddUvtmd Jan.vi, ]*ui. A 
hlsuinc*! auil criUo*! rarlfiv of modem uieiitlBi.' 
'tbvusbl nlailTc to l>«redlt;.aDd es|i«ol*llr lo cLn 
prrihliriii rtf tb)> iranaialsslOD ol ftcoulred t'hnrkotvnt, 
Tbv rr.'li'ivUuia'e t&« several bnads InTotTed In Ui« 
dliif <iKAitrii SlktiM nf tb« Problem. Luiaroklaau 
D«r«Uii>uL, Aeaulrcd Cbara«l«n, Theories of Ue- 
rsdltr. Vlowsof Mr. OaIIor. Ts«ohiiL|[a ot Prxfpooi: 
tVelSDBaaa, A. Crttiuue ot Wetinann. Mao iPknno- 
'tam. t<Mi-l.sm»r«tlBm. Ibn AmorloMi "ticbM)!.*' A.^ 
' plloatlDD to tbe Human Race. In so tax u vlpws 
• an ssprnssnd tb«s *i» In tbs msln lu liu* witti th« 
MBSfal current of Amerloiui tbongbt, and opposed 
to ttip ^itrnin* duclriii* of tbe uuEi'lraDSinUalliUltr 
ol acqalnd cbaracion. 

Frlrn pnalpald, US t-«ulB. 

I. D. C. H ODGES. 8?4 Bwadwa y. H. Y. 

A TEMPORARY BINDER 

for Seifntt is now ready, and wiU be mailed 
postpaid on receipt of 75 ccnu. 

Tkii bioder ii tirongi dimblc *tvi 
■laganl, hia j[tU «irl*-llll«, and al- 
lom tbi cpiai&£ cf thi pisa* per- 
fectly flat. Any numhcr cui be 
lahcD uul or rrplac*>l uriihinil dli- 
lurbinic th< oihtrB. ind Uit pipe** 
■re nol mutilated (or iiibtc<|u»t 
piirmitnvnt litnaling, FTItil in iht* 

binder, Stitnttit klwftyi c«iiTCiusfli 
(ct rileixiw*. 
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N. D. C HODGES, Publisher, 

S74 Bioadwmy. New York, 



Exchanges, 
(yreeofchsrse to all. )[«fs«ti>tectftry character, 
Addieii N. D. C. llodKu. Sr* Br«4dw«y. New York.] 



Tasld^rmmt ifoiag oat ot bustneas has Quaatlty ol 
niiKlv'ti>r>iiiiii-rJ uprelmeus nl Nnrth AnteTicu) birds. 
lunmmaU adiI rrpUlES and sklos Of birds for sale, 
lncliiitiiilj n t\i\\ loon.1 iMmrtljiii of tiird akloH. ■bi»r. 
lOK somr fgrtttX rartstl'inii at epeeles: alicu ijuatiilt^ 
of skulliwlth hiiruti iif ile*r and mouniBlD i(lii>rp, 
and mounted heads at aame. Will pve sdod ex< 
obasice for Ba*k Eyu cauiFt& villi niitdt* ^I'l'l? 
qaioBlr tA J. H. TbnrstOD. tfU Yoagt £t., Toronto. 
Cauad^ 

foi e«diiinm.— A fiti« thinMn-kpycJ Auiein ItalKvr 
covered ca*«. hi a ph"lf>gr«Dlj c^mcn (ii'iLilJc [ur raak- 
ins loatcm Uide( VXn^.t coil t«7. ^>Qd u n«ar1y new. 
U. Cl. CO.\. Mankato. Mido. 



T* ucbanj* ; Bxperlment Station bulletlna and 
iviiona (ot build Uq» and r«[anrte iirit lu my Dliti. I 
will Mtod Ual of what I hare tor niebanie. P. B. 
ROLCS. LakvClcy. Florlitn, 

FlnUacdspcclineitt of atl colcn of Vemnoiil mJirble fot 
fine (owb or cryilak. Will be iciTtn t,a\-j lac valuable 
■padmsni becMue <>( th« owe of puliihinu. GEU. W. 
PERRY. Sute G«>lD«ri*>. Rutlui^l, Vi. 



Pot richanKe. — Three copiei of '* Ameticiui Slate 
Viftn Uunngon Stiodtv LuUlalloo," itqi, Ilsc □«« 
:Lnd irmtvMl, for '*TbcS>ffbatD,'* by furrnon ICinnbur^-, 
164°; "Tti* Sdbbttb." by A. A Pbelpt, iSta; " Hiitnry 
of the Inttituiion cf the Sabbath r>ay, tn l?*» a.i)cl 
AbiitM," bv W. L. Fithcr. i i:9\ " H kimorout Ptiai«ii »1 
(he Lhw." by livinj Diownc; or ntber worki aEnotBivting 
Co okluc of ba<iki ciichani{«d, aa the qucitioa of covcra- 
meacal legulatjon in lereieice to letigion. penoaatllbeny, 
etc II picftited.I will t«II "AoMrlcaaiiUU PuMra.'*'^ 
and buy other h-v>\.\ on ihe inbieci, WILLIAM AD- 
DIWN IiLAK£LY.Cb4C>EO. Ill- 



Vht $s1e or Ivnlia.ii)jv fnr litjok* a o^rmplelv prtt-af 
diemir.ol lalKitulory oucGl. Include larse Decko bal- 
ance ^a<>oj{. In ficnfij^-), f'^^in^in diahea and aru<lblt%, 
•■(•le mnti.is. iflau^ilowiBa appuatiw. etc. For >■!« in 
)iari n( wIh'I". AIki compete file uf SiJ/tmam'i jf^am*/, 

U. :i. CoMi :Stirrer. iSh-iS^- Kult parlkiilan Io en- 
ijuirerh F. GARDINER, JR., Fomfral. Codh. 



Wanted, la eiehanBc for the (ollowlns worki. uny 
itanclarif worki Chta Snr^ery and on Diica»r» of Children; 
Wiiion'i'Ameriean Urnitholoiry,' 5 *->)»,; Cauea' "tftnli 
oi the Nt>r[h»re«t" and " Biidi ol the Colorado VaU«y." 
a vclt-; .Minot't " L.ai>d aa(i\. Game Bitdt if New Etijc- 
l^ULff^' Samueti' *^ Uirr Northern tnd Eastern Bifdi;" all 
the lUpcnt on tbe Birttt of th4 Pacific K- K. Survev. 
bound 10 I Tola., tnorocco; and a cnin]>leie »t of ifie 
ReiKitii of the Arkuitaa Oeoioolcal ^urvcr. Hltaje rive 
cdiiioni and datei ia cocrtinHUidinc. R. ELLSWORTH 
CALU HiGb Scboot, D«e MoinM, Iowa- 



IV ochMijn: Wrisht'* " l<c Ace in North Aaierii--a" 
and L» CoBi?» "Klememii of Geology" ^Copyn^ki iWa] 
lur TJanriniMiii" by A. R.Wallaco. "Oriipa ot bpcciaa. 
hy [>*rwiB. ''iJeKent ol Man." by pnrwin, "M>»'> 
I'laCT in Nature.*' Hunley. "Mental K»oliilii>n in Ani- 
in»l»," by Rnmane*. '-pre-Adarme*.'' by Winchell. No 
txKilu wiuiled except talesi cditionk. anrl trooki in cood 
contliilon. C. 6. Brown. Jr., Vaadeebiti UnivenJcy. 
Naihvillc, Tenn. 



Wants. 



Aiy fiTtttt tttAimf n ftvitm /er trAirA ki it fmaJi- 
iSfJij Ail tcitmli/lr attaiamrn't, vrnnf ptrtfm tttkiag 
iSBtt em l» fill » tatttten ti/ tAit eiaritt£rr, tt it ti»l 
a/ a ttaihtr «/ttlf»(f,thr^itt. j/ramgAtimitm, er mkal 
met, miay A4«v ikf ' H'aut ' tmtertfj mndfr thit ht^d 
> kill II r 1.041 , if At t^tiifitt tiffmHiikr' af I At imU-_ 
atliikitTitttire/ kit»ttiii»tltK. Amj ftrten mU\ 
\i/9rmHlitmrK amy ulnlific fitrtti»m,tAr ndd'ffi 
amy tciintifii maa, er jnk9 ean in (Uiy v^y mtt til 
cn/iimm /.TT n fmrfrtt itmirmaml irUJk tht m mM r tt 
Mf />>/rr. IJ ftrdially imvitid ia dt M. 
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ANTRI> - We want any and ■II of Iha foIlowlMl 
['n^viaiuKweoau ttado other tKmks aad m»K^ 
iId<*» ur but Ibem rboap for D«ab: Aeademy. l>aa 
doll. Tot. 1 la tS, K. Jan. and reb., '«•: An of 9t«A 
yoi, 1 I'll IW: American Aotlquarian. voL I, t: Aai«rS> 
enn An'tiltov-t, toL I to 0,0; AmarloMi Art Kerle*, 
Tol. i: Amortoan Field, rol. I lo lil : Amorlcan Qeol- 
offlrt, vol. 1 to S; Amerlpan Uaclilnial. rol. 1 to 4; 
Art Aniatemr. toI. t to 7, O^., t: Art Intertliann. 
Tul I to «; Art nmon. vol 1 to i. Jan.. '«4. Jalr, Vt 
B[bUotbFcaSacrB,yol.1 tolC; Uodev'a LadT'aBeofe. 
T0I.II0IO; IfewEnglaador, rol. 11; 2ootoc»t, Mttos 
1 and 1. Serie* S toI. Lto 14: Atlea Arajeadala (a 
0(;val). aaymeri "Old Book " Stot*. Ml Uk AW. 
8.. Hlnneatiolla, Ulnn. 



Ilf AXTKD.— By a jonaiT maa. a Bwanhmore Cnl- 
W ]«f» Junior, a p^altlDB aa prlnelp«l of a pobllo 
blM sabool In OD • at lb* Quit Statea, or aa iaMroeine 
In botany, iihtaloloiq'. and gnology In an at^adanj 
or DOrmat eobooL Addreaa B.. oateof Ubtartut. 

SwanbntOTv Collvgs. Pan^^^ 

A:iTia>.-;A t{«<?btr o^Roloer «bo U tanUkr 
wiib tbe (oaalla uf the Hamllloo Utoun, ■• 
Lnstmetor ot Oeolocy daring Juir next at tbe Xsta- 
ral Buienoo Ckmp an Canaudalana lako. Apoly to 
ALBKBT L. AEBT, mrecfr. etv ATeMll At*.. 
Koubeater, N. T. 



w 
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ANTBD.— To act na oormapniulnDl for oiM or 
two (Inllr vt weeklT pui<;rB Bare voekedoa 
riai'<-r for about two ye-ara WiJiildUkeapoaiUon on 
vdllorial alaff of buiuoroua u«p»r. AilqraM QBO. 
r MA^ON, 14 Elm ttt.. Hnrtfaed, Conn. 

'-l-RA.NtfLATua wanted to raad Qamaa aiabttoe- 
1 tunti w'>rka at alffbt (nowrltlDcV Ono (ainiUnr 
with tecbnti^nl ternis deslrvd. Ad««ss "A.," Box 
UU, Ni>w Vurk Poat DOee. 

W^ANTFiD.— A pualtlun in n mauufsfturingeatab' 
. Ilebiuont by a vaDnlacturisic CbemW of In- 
r^Mttive abtllly. Addreaa 31. W. & , oare of flefaMPf. 
sr^ Broadway, ». ?. 



AlfTED.— Books UU Atiati^'iu}- and Rypaottaat. 
Win nay oaab or ntv* (doiltar boon Is «- 
oba[))c<>- AlBOwanL mrdleal tiatlvry and I' " ~ 
tit. DR. ANDERHOy. IKi Ktalo aCrm>t. Ct 

ASTKD.-^A c»llo;n ^-radnrtio witb anma 1 
tninlM. to teaob tb« Miencea, at tf 
roar, tn a Botttbara oolIrK". A Daptlat or a '. 
let prefen«a. Mnal also be a arat-elaa. _ 
acbolar. A. H_ BeaU. Dox E. MIIUd|[vrtll«. »«. 
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a DDRESA W.AJITBD.— Wui aoHM «■« ploaae 1 
M tbi- aJdriuw ot tbe BMretarr o( tbe A 
PbiloluKiual Society. Al«i tbat ot Betbort I 
-ADDISON," Boon "4. IM lladia<tn St.. L'blcnfO. Ill 
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[Theories of Prioe R«Kulacioi),'* br Arthur T. Uadlej; oo " Ma«a- 
|Chu9etU and tb^ Sayhrook Ptstrorm." by Willistoo WaUc«r; and 
loo " Labor Troubles betn-eeo 1 »$i aoi] 1837," by Gnuu WooUen, to 
^tbvr witliBfi?n*pai;oaorcoium«nt nnOkouoilx-r of bookrovlews. 
Tlie nrtidet) aiv »t;^Dttally of the sauiv iiuulity BS thuec llint bavo 
■jip on red on rimitac tifgiot elaswliflre iu tfais couolry Juriug tbo 
put teo or twenty years, but we fail tu Qod io ihem aujtbing 
new or alrikin^. The appeoraoce of this new Revietc, itwlenl, 
niftHS the question whether this ^abject of political Hcience i» not 
in danger of being mn into the grouncl by our young and ambi- 
tious trriter*. Tbc Review ta published by Ginn A Co., of Boston, 
at 75 cents a number or $S a year. 

I — Frofesaor W. O. Atwater, in on imitruGtiTe anIcW in Ttie 
Forwn for Juu?, poinb) out th« curious fact, tlrnt. iu the eztxaor- 
diuary appUcatloos of scienci^ to practical problems in recent 
yean, one of the moat important fundnnivntal problems has been 
•trangely overlooked, viz., the BcieuiiQc study of food. The 
oomiuK man will avoid foar mistakes that are now largely made: 
(1) hv will not buy as expensive Jtlnds of food as are nuvr gen- 
erally bouKbi, because some of the least expennivt.- footUaretbe 
iQBt nutritive and palatable; (i) with further KieoliSc informa- 
ion th^ citniog mio will value f<>oda !n proportinn to Iheir 



nutritire qualitiea; (8) if fooda aiv bought and eaten with refer- 
ence to their nutritive qualities, and not to mere fashion or habit«, 
it tvQuld require n much lew quantity to keep a man in his 
working condition than is now generally oon«umed: (4) tbera' 
will bo a ru'vuiuUou vrought la thv pnttuut way of oooklog, 
wliicb 19 both wa&tvfid and primitive and far behind uur 
vanwmeut la almwl every utber art. ProfenKW Atwater give 
tbc results of practical Etudiee in dii'ts made to abov thew ' 
clufiipn?. And he ashe: "Hoa man yet reached hia hlgheat < 
velopmeat T The poorer dasaes of people — and few of us realiaal 
how Dumeroos they are — (be world over are soanclly nourished. 
The majority of mankind live on a nutritioe plane far below that 
with which we are familiar. We may hope for the best culture,^ 
not of the intellectual ponrera, but of the higher Cbtistian gri 
in the minds and b»nrl« of men, in proportion as the care of tbeirl 
bodies is provided for. HMi>pily, with advauoe of koowIedg«I 
comes the imprx^vement of material c<*ndltioiiit. Mar n-p nol 
hope that the future development of our race will bring that pro- 
vibiuu for physical wanu wblob is requisite for the best welfare 
of mind Ktnl lioul ? " Predd«Dt Dwight, lu his article, also in the , 
June Fbrum, on the rL>ctint action of Yale College in admit 
women to itd ad vanced oouraee, makea on eloquent diocuasioa ot 1 
hijrber ednoatifm of women in the United Statea. 



[Eorsl'oril's k\i Pliospktc. 

A wonderful remedy, of the 
highest value in mental and 
nen'ous exhaustion. 

Overworked men and women, 
|the nervous, weak and debilitat- 
[ed, will find In the Acid Phos- 
phate a most agreeable, grate- 
ful and harmless stimulant, giv- 
ing renewed strength and vigor 
[to the entire system. 



Dr. Edwin F. Voee, Portland. Ue., says: 
"1 havei a*ed it in my own case when ttufler- 
lug from nerviiu-'x.'xhauttlou, with gratifying 
ramlta. I have prascribed it for many of 
the various forme of uervoun debility, and it 
has never failwd to do good.' ' 

Dofcri |>tiv» pamphlet free. 

flamronf Chonica) Worki, PnnridMica, H. I- 



Beware of Substitutes and Imitations. 

CAUTION. -Be sure ttie word " ilnrs* 
lord'm" t» an Ibc label. AU olbem are 
aparton*. Nrvcr void lu liulk. 



FOSSIL RESINS. 



This brxik ie ilie r»nilt of an attemiiT; lo 
collect tbe scattered notioee of foasil rei^iu.-i. 
axeluive of thoao on amb«r. The work ia of 
intaravt aJso on aocount of H^ncriplions kivad 
of tin insects foaod eiuboddcd in th?s(.' Iouk- 
praoerved ezadations from early vcgt^tation. 

By CUR&NCE LOWN and HENRY BOOTH 
12". ?i. 

I. D. C HODGES, S74 Bmdvay. H. Y, 



LITERARY OUTFIT FREE. 

"Scl(iec«." *Ilt tvcelve a copr o' "UlfltoMMl 
Kkntcbt!* and BTeota In tha Ooloniution of Amsrl- 
M." br a. B. Hall. A Kliure 8vo. book (4MxS 
taobaai, Sai pa«»n, UlnatraMd. ThJ* l» a nKulat 
11.00 bo«k aaH a bancata at Ulat pchie S U W 

no Private Ubntrr l*b«l*: tb^j aboald b* 
uwMlbjr all otiaowD botka . ... SO 

" Tb« Ubrat]'." ■ lUu-pa(CB b ok oontatolBK a 
brl«t Urt nr BDoat Imp^nant iiawliuil aod aiu- 
0«llaaM>u*lH>akaIn«Taf7dapartii»t)t ot ll'«T»- 
turn. Inwoded tQt tbOM WM are aboat (ora- 
ISB a UbraJT- Hiala about what bo. ks to road 
and tM« totioy tliau 30 

1 ;«ar'asutMMriptioBtoilw"Lileru7Lliilit," 
a noatujr ntavacfaie ol JUMleat, UedlSTal and 
Hodem Utaratar*. t 00 

MOO 
fl.OOai!laal valDorof Sl.dO. Sample «opr of Ln- 
(•raijr Llgbl,*' 10 caoia iiKiauJ naril woB'l do). 

Addrcaa. Lltarary LlKht^ 

Mt tth are. 8. MlnDMiMlU. Ulnii. 



ESTERBROOK'S 
STEEL PENS. 

OF SVPERIOn AND STANDARD (JUALITY. 
Leading Hos.: 048, t4. 130, 135. 239, 333 

for Sriti^ Ay ritt Slallonrrt. 

THE CSTERtlBOl tniL PIR BO., 

Waifc*i Okadao. N, J. 46 John Ht; KrwTarh. 



Tne LATEST IMPROVEMENT 
r =i STeREOPTlCONS.QuBPATiNi. 

MUliTI-FOCAL 

-ATXACH/AEMt- 

PRODUCES PICTURES rnc«l2 TogOf EEF AT 
ANr WSTANCt WITHOur WAHCINSMOBJICTIVE 



THE CMtBPlST AND BEST ' 



I >,r . 6? PARK Pl.ACE.NEW YORK i 



invCPiivtMn ^umromww 



PATENTS 

PorlKTBNTOHH. lO-fnco EiOOK rKBE. Addrvaa 
v. T.PiKfHald, Attorney at La«,Waahla|ftoa, D.O 



THE WEEKLY BULLETIN 

OF fi£WSPAF££ AUD PEKIODICAL 
LITEaATUKE. 

Catalogues and Classifies Each Week 

TIIK PRIM IIMt.t:o_\TK\TSOP 

THE PERIonirAL PRRftH. 

TbiittiiiK«>iaaHur a(«t«ilaIUi>T>-ii;iturvl:iato«iMlbli 
to tb« ttnttiT Mndont la now randtnd afatlat 
Spm.-lBl ■ilMkUon la Invltad to Ib« EtaUalla'a 

INDEX OF TECHNICAL LITERATURE 

The Bulletin Supplies 

The Articles Catalogued. 

Addrcji THE WEEKLY BTTLLETIW, 

S SoDMraat Mr*«l^ ■ > ■•talon, EHmw*. 



WORLD-ENGLISH. 

HANDBOOK OF 
WORLD-ENGLISH. 

Ei - Pnaldnt Andrew D. 
Wbita. uf ConioU tTiiiT«tal», , 
uya: "J baUara tbat tbe hl^MCt Intatcau of Cat»j 
\\n,a uIvlUaatioD ai>d of buauwltr would tw aac 
t>y lu adopiloa." 

"So art down, our tongue ia Um batt tortbaworid 
to unite tiptia."— ^KKiMim Awl*. 

- Tbt> i(I«a 6f Mr. Ball baa much to rvconintdid IU 
■od tbo iirewantattoa Is etiantlagljr elear."— ^M«r^ 
<:<in. I'lilla. 

"The reaolt (a a laosaago whtab aaanai faD W 
iaB«4 with acMptaiiop."—£o«f on 7Vav«U«r. 

"Wurlil KuKlld>d«a()rT«ache«aiv(tii«oDald«catIoB 
oi aii c^'riDiis Mbolan."— Jfodffrn La»^e»a9t MCu. 
s»Di. ji.wtr«iii, oo wweipiorprtca, 

N. D. C. HODGES, 874 Broadway, New York, 



POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 



For itte ia CalltcM and N»nul School*. Price 5a ceaia 
Sent (re« by yatt by 



BEM OPALS. SS^Sa^^iXnSSTi^^ 

imri-vrtv., fI.»IJiin,{l Thti I* a ramipparti 
■*CiiT«anae«iimr]rcbnip. UiJpp,il'.n«r«lC«l__^, 
Uc-laelotbac-SaniltmrntSc. Gw-UHkouhbAOi 
JUoerauiOata, iViiMlw uroadwar. .^cw York City. 
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QUERY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
Inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First inserted June 19. No response 
to date. 

N. D. C. HODGES, 
874 BROADWAY. HEW TO&K. 



JUST irEAitr. 

THE LABRADOR COAST. 

A JournKl uf two Suiiun«r CruiaM tO thftt 
regioD; with natu* on it« pari; duoorsry, 
on the E»kui)Q, on its |>h^sic«l gMgniphy, 
gvolo^ uid nalarnl history, tofc^tber with 
B bibliogrmphy of <^varu. worki and ortielM 
reining to the ci?il aad natural history of 
th* Labrador Peniuul*. 

By ALPHEUS SPRING PACKARD. M.D., Ph.D 

tf«, .113 pp., #3.51), 

M. P. C. HOMES, 874 BroaJ wa y, H. T. 

THE RADIOMETER. 

By DANIEL 8. TROT. 

ThU contaioB a dtMumiou of thi> rowKnui 
lor th<^ir action and of the phenomeiui pn- 
s»nt«d in Crookra' tub**. 

Prlrc, poaipsld, AO cenla. 

N. D. C. HODGES, SM Broadway, N. Y. 

AUTHORS AND PUBLISHERS. 

Hktorial >rraaf«d mlA turmplifA for aII kinds Of 
votka, pxMptUui AcUoa. ritatmiics a ipMlaltr. 
ladMlu Md edaloffntac. AddtM* ti. 8. BIVSO. 
8» H. iRh Stntt, Pt3lad*lpUa. 



TO THE READERS OF SCIENXE. 

PUBLISHER'S ANNOUNCIiMIINT. 



WtraiM tha pnM ali luoutha ih« u*« «r Sct»ne* \»f 
Kleutlllc HMii and wocuMi a* a mtdlam tat prompt 
publiEBlioa mad wavkly dtacuaaion, bai incrvaavd 
very materlatly, au Ibat Ui« pafl«a ar« now wolt 
nilt4 <>acb «*«k «IUi orif Inal inatMr. Aa Out nnoa- 
ber <-•( thoae promUiog cOBtributioaa It iocraailDg 
«( lUe rftU« ot Uiro« cr tour «ach day, ll iistuiot be 
ioui Wiute setmcr ■( lu prMent Bla« wUt be too 
small for Ui« amoutil at ualWr u(r»red. Wa tiare 
under oonalderalton Ui«r«roro an «o]arK«m«ai of 
ihe paper by on»-baU. but uual nrai learu Uie l*iu- 
pori^f our--Viiuiltuoa«r ai loan ndvaocc tn pncc K> 
ta.OU, wtiu-L wan tb» subaariplkuu priu« from (bo 
«ian for (our yean, up to June 30, tt07- t'urUiM, w 
varry oul Ui« pruf'^ed euliiteiueul. we ahall neail 
Ave hundred additlonalBubicrtbere. it you arvDoi 
air«adr a auMctlMr, are yuu wililus to aid la mak- 
Ids Sei«iiet man vonby ol Amcrtcaa adeuUfle work 
by ))eootnlDKon«T p 

ti iioe« wlUiout earing, tbat ibe deioaud for sdou- 
ildi; Utvnaturv bt llmlied, wbeu M>iup«twl wtui Uui 
tor Uivrature wUeb la mun to (be publlo mm«. »> 
i&ai uie roc«lpM of moat ol ibe i^ulvuitfio Juumala. 
In tbU oouDtry. do act pay qutto for Uiotr prlnilaR 
and patKif, to i>aT uoUilQiC t>t ibc oiber ueoie ul ex- 
paiua. Wa aay Uila merely Ut emptiiutlM the laci. 
Uat canaraua aod proBipt luppon muat be ac- 
corded thla <T.«vc U It U to (uecced. 



Titlaa at Some Artlclca PublUhed Id Science aiace 
Jan. I. ilge. 

AborlcUat NorUi Anerloau Taa. 

AeUulatD. 

Anankoiev. KUik. Uie tu<nb of. 

ABtluv|K>togy, Current Koiaa oo. 

At-MDloalPoiMDluf trom Domeenic 7abrl«s. 

Aoawmy, Tbe Teadiluii ot, to Adraoced Mwdtoal 

aisdaim. 
Aiinnomloal Notaa- 
BotaBlial Labonwry, A. 
Brain. A Faw Obaraclarlattcs o( Uio Avian. 
Celu, Tba Quealloa of lb«, 
t;olMedoo of Objoou L'aaa la Wonulp 
Oaaf, ntctier Educaiton of tua. 
DlpbOiarta, Tox-Atbninln. 
Btymolocr of two Iroqnolan Compound Ktama. 
ByA-RabUa 

Pamlly IValia, PanlaMOcy of. 
Flabea, Tli* Dtetrlbndem of. 
PcmUb, Vwicm of New (iicaaUu. 
Oraaoaa, lloniopiara lujorloua tot 
"Beaifas,DlvlDa." 
Uemtptan ua Mouth DtructDiw of tba. 
UypncAlaa anong tb* Lower^&nlniala 
UypDotlain. Tnuimado. 
Indlao oorupatlou at Naw York. 
luHueuta, Laintt Dataiu iL^toc^niliiK tb« Oanaa ot. 
Intant'e Mo**mviii«- 
lavantonand Haautacinr«r«,Ui«AniaHcan Aaaool- 

atlouol 
lova Aoadamy ol Bdaooea 
Jarxon, llie CUnook. 
Klanatb Hauon, Linculatloa 
Ugh1Blo«,TBe NevMathodof rroiaoUni Build lugs 

muB. 
Unajon'a Ciirroa, Simple Apparatoa tor ua Pro4a<> 

aan or. 
MaUaPlaotiDbaeeTaUouaoaibaUrowtbano cuaBit- 

eal GompoatUon oJ. 
Hlnairal tHaouTorlea, 9uiuo Rocant. In tlio Biata ot 

WaabiusUm. 
Utuaama, Tba Support ol. 
ratant OBlee BuUdloc. Tba. 
J'oekot Uopbar, Aitompted KswnuluaiUiu of. 
Parebokiglaa) Laburatory lu iba Cnlvaralty at To 

nmto- 
rarobolorieal Training. Tba N««d of. 
Rain-lIaktuK- 

KlTan, Kti?1uuvi) of tba Loup, in Hebraak^ 
Belanllll': Alllautw. The. 
(Mar, Tb* rc«w, in .S uriga. 
Btorage of Slortri- Wai«n) oa tha (lr«at Plalna, 
Tnaobinc at Hclouca. 

llccr.ANeirhabra-lVMMlwd. rnxu Kantas. 
TUnber Traaa of Wa« Virginia. 
TrafLew ot loaikola, Sltuc^ura ot. 
V«iD.ponBatlau, Valoable Ksperlinaun lu. 
WIU. a Bacani Analfala of. 
WlnJ-monna and Treae. 
Wlnea, Tba 9ot>blaac«l*d Fraocb. 
Koology Ui tba Pubtii: Soboou of WaoUagton, D, C. 
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Bamea, t'bana* Unld, ModlMn, WU. 

Baur, a., (;iark I'ltlrxmlty. Worcaatar. Haaa. 

Baal, IT. J., Agricultural CoQaye. Ulob. 

Baala. A. D.. UlllodgarlUa. Oa. I 

BMDCbanip, Mr. M., BaldvluaTlUe. N.r. 

Itoan, Pram, Clark LIulTarally, Won-nitar. Maaa 

Biwtwleh. Aribur Jt. Moululalr, .V J. 

Bradley, MIlV^u, Sj;irIiitneM. Man, 

Brlatoii. U. ti.. n>na<l«li.bla, Ta. 

Cbandl«r. H., BulIaJo. N.V. 

Cotuatock, T^iRi. B., Tuoeou. Arlai>ua. 

(;ra«ln, y. W,, Colorado >i|>r1ucB. Col. 

Davla. W. It., ttarrard CoUaga. Cafflbrldga, 3 

DlnBiuGk, Qaorga, Caooble lAka, N'.Q. 

rarrUigloo, K. B., Af rieultural Siallon. Cbantpalgg, 

111. 
Farrai, Barr, H«tr York City, 
nexuer, Bluion, Johua Hopkins rolrarvlty, Battt- 

ni'ira. Mil. 
Foatiay, P. Max. IlocbMtor, N.Y. 
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Hay, O. P., IftlucUfu, luU. i 

nayuM, Heury W„ Boaliru Maaa I 
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ttem, Pn. 
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DTBECT REFLECTING POLABISOOPES. 

Polarization liy reflection is more p«rf»ct tbao by Irtins- 
lission through thin plates, unlciift a large number of plates 
usvd, soil io that case tben* ia diHicuIty id liudiu^ plates 
?c from color. The disadrantaf^s of reflection nre (1) the 
'"elbow " angle and (2) the im possibility of rotation of the 
polarized boam. Both these objections are orercome in 
the forms here described, which may be attached Io the lan- 
tern by a nliding collar and rotated almost aa easily iis a 
Itcol. 
In Fig. 1. p is a bundle of thin g\»M plates, set at the 
polarining anifle: m ia a uilvered mirror. Either the reflected 





Fio. 9. 



Via. 3. 






or the Iraosmitled beam may be used; or, if the mirror is 
slififhtly movable, the two images may be tbrowo either Md« 
by aide or superposed upon the scrcou. 

In Fig. 2 the bimdto of platea. p, haa a black luckiiiK'. and 
lere are two silvered mirrors, m, m. The reflected beam 
July is used. 

The form shown in Fig. 3 is more complicated and clunixy 

in appearance, but it has the advuutoge of keijpiutf either 

the reflected or the transmitted beam, or both, in the axis of 

^^otatiou. a and b are movable bUckcued screen!). 

^B T. Proctor Hall. 

^^■tork ITnlfBnltr. WoroaaMr, Umm. 

r FnQFEssoit A. d. Harut of Dartmouth, who baa t>een spoken 
" of for president of the colli^ge. has decided to leave Hanover and 
take a new professorship at West Point. 



N01E3 ON THE FERTILITY OF PHV9A HETERO- 
&TROPUA SAY.' 

Ok tb« 8tb of Marvh. 1886. I collcctnl from a marvh near 
Wake Forest two specimens of Physa bet«roetcopha Say. 
On the I6tli tliM* thick nidanicnta, of some forty cgga each, 
were seen loosely attached to the walls of tbe glass aquarium. 
A few days later four others had been depositcil. ^jyto Jnne 
IS tbe aquarium wa« examiuod at intervals nearly every day. 
After that date it was not seen again until July I2. when the 
water was changed. The nest day both the snails were dead, 
probably as the result of the change of water. 

In the iieriod of four months — say March 12 to July 12 — 
tbe pair produced 43 uidaraeula. which contaioed, on an esti- 
mate rertiinly not too high, an average of SO eggs each, so 
that the number of (heir ofTspriog for the period inenlioned 
amounted to I.2flO. Thftre was do well-marked decline of 
the reproductive function toward the close of the period, 
which is perhaps another indication that they came to their 
death by violence. 

From March 91 to June C inclusive, the pair were observed 
in coitu as many as fifteen times, at hours ranging from 
8.30A.H. to6.15 P.x., the coitus lasting sometimes but twenty 
minutes, sometimes more than an hour. The male function 
was performed alternately by the two snails. The eggs ap- 
pear to have been laid only during the night. 

It was important lo determine, if possible, the age at whieb 
sexual maturity is attained and reproductiou begins. Ac- 
cordingly, on the l2th of July I took out of the aquariuns 
two of the largest of the young snails and put them into an- 
other aquarium. They were prexuniably membent of the 
first brood, the eggs of which were deposited near March 13. 
Their age, reckoning from tbe time they were batched, was 
about 3^ mouths: sixe, length of shell. S millimetres; length 
of foot, 6 millimetres. Id two days oue of the snails was 
dead. On the 2Sth of July another soait of about the same 
site was introduced from the 6rst aquarium. The next entry 
in my notes is onder date of Sept. 11, wh«n six nidamenta 
were observed attached to tbe flbrou.-) roots of a water plant. 
They were, however, small, containing only from one to 
four eggs each, showing that the reproductive function at 
that age was feeble. Some of the eggs were already hatched, 
and tbe tiny grandchildren of my first Physaa were going 
about the aquarium in search of food. Allowing, imy, Bf- 
teen days for the intracapsular development of these snails 
of the third geiieratiott. I estiniaU:> that the isolated pair of 
the second generation attained .denial maturity at five montba 
of age. The same day — Kept. 11 — in the first aquarium I 
noticed a continuation of my observaliou io the second, 
namely, the pairing of two of the oldest brood. 

The maintenance of a sp«cies depends on the equilibrium 
between the forces tending to its destruction and those tend- 
ing to its preservation. We may enbrace the former under 
the general phrase, adrerso external conditions. There are 
two differeut way* io which tbe destructive tendency of these 
adverse external conditions is opposed. The first ia by adap- 

> A bBtraM of ft p*{i«r rvM betor« Uio ElUb« MIMi»ll tWl»iiU&c SoelfllTIa 
MMloD at Waka FuroM, . .. Uei. -^Z, Un. 
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talioos of structure aod babil. The second is bj- tb« pro- 
duction nf new indiTidunls to lake the place of those that 
have been overcome. Now, ba ditfereot anitnals exhibit 
T«rying dcffrees of ability lo adjust themselves to their en- 
vironmenl, 80 also their repiwiuclive power may be small or 
great. Tn estimatinj? ibis reproduclire power four factor*, 
as Herbert bpeiicer poiuts out.' ore to be takeu accouut of, 
namely, ( 1 ) Ihf? age at whitrh reproduction commences, (8) the 
frequency with which broods arc produced. (S) the number 
coutaiaed in each brood, and (4) the length of time during 
which the bringing' forth uf broody continues. 

Accordingly, for the special case of Piiysa beLerastropha 
we have the following reKullo: — 

1. Ac« at wliicb reproduction beg'ias, 5 months. 

2. Frequenry of broods, 1 in iibout, 2^ days. 

3. Nuuiber in each bruod. 30 average, 

4. iReproduclive period, 4 months, March to July. 

Some addition ought to be made to Ibis actually observed 
period, inasmuch as the snails bad certainly already entered 
upon it at the time of their capture, and, further. iasteHd of 
'closing normally, it seems to have been violently interrupted. 
Just bow much the period of reproduction is to be extended I 
have no nieanii of determining, unles>i ibe fact that the young 
snails of Ibu first brood were observed reproducing themselves 
iu Beptomber warrants au extension of at least two months, 
making it nix monthn instead of four. 

Assuming, then, that the reproductive season extends From 
March (o September, and a5i.4nming, further, somewhat arbi- 
trarily, that the anail lives but two years, we have, on the 
basis of lacUi above mentioned, the following estimate of the 
total number of the otTspring of a single pair: — 

Al«io«ioniiitswwn 1 wo 

W0pslnM«lOMOlMaoD,dMu0B t,9Ci},000 

Orlflnal pftlr kt olow o( ■oooDd s«»ioii . . l.VO 

TouiDumticrot oSdprtas to two TMn L^^w 

W. L. PornAT. 



NEBRASKA SUGAR SCHOOL. 

pBOnsaOB IAjOYT) has just made the first formal report of 
the sugar school at the State university, Lincoln, Neb., uf 
which the following is a summary : The school opened on 
Jan. 5 with au enrollment of twenty-flve Bludeats. These 
Bludeuls went mostly members of other classes in the chemi- 
cal department of the university; the only preparatioD re- 
quired for entrance being a clear conception of the princi- 
ples of elementary chemistry, such as may be obtained in 
some of thu high t»cboo1s of Nebraska. 

The course consisted of Iwu lectures a weeic, with Bve 
bours of labsratory work. The lectures as given by Mr. 
LfOD embraced the following subjefits: 1. Chcmiatry of the 
•Uffars; 2 lechnolutfyofbevt-su^ur miiuufactnre; 3. culture 
of the sugar beet. 

The lecturer under the first head were designed to give the 
students an idea of the position of sugars as a class In Lha 
series of compounds of carbon, and Iheir relation to others of 
these comi»ounil5. together with a knowledge of the proi>er- 
ties and char^clemtics of each of the sugars. 

The cause and effects of fermentation upon sugar solutions 
were carefully studied. Other important principles relatiag 
to the mauuf.icture of sugar, ta the compounds of the sugars 
with lime, mclasaigcnic action, cic. , were taken up in order 
lo pre|Mirc the student for the complete understanding of the 
practical application of thcie principles in sugar factories. 

• Bl0lacr,VoLU..p.l». 



A discussion of the methods of the analysis u*ed in the 
laboratory was given from time to time throughout tbe 
course. 

Under the second head of lectures, the various 
that the beets, juice, aod sugars undergo from ttio] 
to the granulator were studied in detail. Both th< 
and Oerman forms of machinery were described, 
process was studied, the methods of the analysis of 
nets and by-products was referred lo. Tbe study o 
house control wan in this way presented to the studenl 

During the latter part of the winter term, 
DeWitl B. Brace gave tbe class four valuable lectures 
on the theory of light. His lectures included the followiog 
subjects: ). The wave theory of light; 2. polarisation of 
light; 3. rotation of the plane of pnlarixation: 4. applieatios 
of these principles lo the polariscope and lo tbe differeol 
forms of saccbarimelers. ■ 

The lectures were finely illustrated by means of the ap^ 
paratus iu possession of the physical laboratory. This 
course in the physics of tight was followed by lectures 
tbe chemical department on tbe use of the saccbarimet* 
nieliiods of selling prisms to obtain a clear Reld. adjustmanl 
of the compenaaling wedges, methodsfor testing the aecuracj 
of instruments. 

The laboratory work of the course consisted iu analyses of 
the various producLi and by-products of the su^r factory. 
The »amples used were obtained from the Norfolk sugar fac- 
tory during the last campaign. One of the students did 
some advance work in the absorptiuu of sucrose by booe 
black and the volume of tbe lead prectpitate-s. 

The 8pring term was devoted to a course of lectures on the 
culture of tbe beet. This counie embraced Ibe following 
topics : ^m 

1. Origin and history of the beet. ^| 

2. External characteristics of a good sugar beet, its raola 
aud foliage. 

S. Composilion and structure of tbe root. 

4. Relation of the leaves to the root. 

5. Food of tbe plant. 

6. Relation of tlio plant to the atmosphere and lo the soil. 

7. Conditioim governing the growth of the planl, auL 
changes during vegetation, ■ 

S. Fertilixerv, prepamtiou of the soil, planting. cjltiratlD^ 
thinning, etc. 

y. Production und improvement of the seed. 

The^e lectures were supplemented by practical work at the 
station farm, which may be continued throughout the sum- 
mer at the option of the student. The course closed Hay 6. 

Encouraged by Ibis prosperous beginning of Ibe flrsl heel- 
sugar school in the United States, ii \i hoped that in tbi* 
coming year the work may be greatly extended. Stveral 
students who have taken the course oullinftd are thoroughly 
pntpared to do polariscopic work iu sugar factories. 



SECONDARY BATTERIES.* 

WiiEK a lead-peroxide cell is discharged, sulphate of Ic 
is tbe ultimate pi-oduct ou both plates, und when it iscbi 
again this lead sulphate is oxidated on one plate 
duoed ou tbe other. This fact was published in 1881] 
J. H. Gladstone and the late Mr. Tribe in Natur«. 
by itself, huwevor, it does not explain how it is that i 
charge the potential difference of a cell will rive 
from 2.1 volts to 2.13 volts, then slowly to 3.3 vol 
* Frjm SuclaoertBS 9I ll«ir SO. 
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afterwards raiiidly to S.4 TOlts, Or «f«n higher. Up^n di»> 
connection of the charging' current the poU-ntial (]ifrpr<>nce 
drops suddenly Lo about 21 volts, and then on iliftcharge 
falU rapidly to 1.D5 vrAla. Thn main pari of the di^chartre 
take« place between 1.95 and t.it volt«, and if it be conlinunl 
bcyoui] the latter point the (wlontial difference rapidly falls 
to l.fl volts, the gradient belonr l.S volls being very steep. 
Last w»ek, and ajfuio ycaLenluy. Dr. Qlodatone Bhnwc<1 the 
iDstilutiou of Ele«tric8l Engineers that the rarialioos ia tlie 
strength of the sulphuric acid are the main causes of the varia- 
liona in the elcvtro motive forco. Startioi; ffith u prop<erly 
formed cell which haa been discharged, there are two leaden 
supports; on one of these ia a (uixlurc of lead sulphate 
(PWJO4) with more or lesw lead peroxide ■' PbO,); on Ihe 
»ther is also a mixture of lead nulphatn with more or less of 
spongy nielallic lend. Each of these tnixturea ta a porous 
layer. The act of charg;ing' converts the lead sulphate on 
one plate into PbO,, and on the other into spongy lead. In 
ihe operation there is an obtrndant formation of .tulphurio 
acid in the pores of each plate, while an equivalent aTDouot 
of water disappears, lu addition to this «hemical effect 
sulphuric acid is, by electrolytic action, heaped up against 
tha poaitive (peroxide) plate, and withdrawn from Lbe neigh- 
tjorhood of the negative (spongy leud] plate. The iuvrease 
of acid Btreug^th around the positive plate was proved ezperi- 
mentally by the author, while it is matter nf common knonl 
edge that the density of all the liquid in a cell rises during 

Wben a cell is fully charged and left to stand, Ihe strength 
of the acid commences to eigualise itself Ihmugh the liquid. 
This h bmughl alK>ut by three causes — diffusion, local 
action, and reduction by H,0,. These actions occur at the 
positive plftlo, whore the acid in the pores works out. at tlr^t 
rapidly and then more slowly. At tlie same time energetic 
local action is set up between the PbOj and iLs supporting lead 
frame, with the formation of sulphat« of lead, and the con- 
sequent abstnr]jtion of aniphurio acid from the liquid. The 
temporary evolutloti of oxygen gas from a well-charged plate 
has been attributed to the reaclioo of hydrogen dioxide on 
peroxide of lead. At the negative piste equalization of acid 
streagtb takes place by diffusiuu, and also by a direct, slow, 
chemical action of the sulphuric acid on the lead, produciuj; 
lead sulphate and hydrogen gtut. This latter gas, beins formed 
in the pore* of the spongy lead, chokes them and hinders the 
diffusion of the acid, rendering it very slow. 

During tl<e discharge of a cell all the causes just enumer- 
ated as lending to produce equalization of acid strength, 
continue in operation, and to them is superadded the ordinary 
disofaarge reaction of the cell. At the positive plate the lead 
peroxide, with sulphuric acid existing iu its pores (PbOj, -{- 
H,S0,»,become9SuIp!mtenf lead and wat*r{PbSO|H-H,0). 
At the netialive plutu spungy lead with sulphuric acid in its 
pores (Pb-f-HgSOf) also becomes sulphate of lead and 
water (PbSO^H-HjO) Further, by electrolytic action 
sulphuric acid is transferred from the PbOg to the Pb plate. 
The exc^s.'i of acid originally about the PbOj plate rapidly 
dirappesirs by these various agencies, and the acid on both 
plates i^ reduce<l pretty nearly lo the same strength as that 
the intermediate liquid. After this there is a gradual 
Ithdrawal of acid from the liquid in the pores, more or less 
ipensaled by diffusion inwants from the intcruiediate 

luid. This brings about the reduction in the strength of 
the whole acid, which ia well known to take place during 
discharge. The strength of the acid in the pores will be de- 
termined by the relative values of the rate of withdrawal 



and the rate of diffusion. Bui while the rate of withdrawal 
continues consluot for a given current discharge, the rate of 
diffusion rapidly diminishes. The rate of weakening of the 
acid is, therefore, a constantly increasing one, and may 
Hnally become so rapid that the acid strength of the liquid 
against the working surfaces of the plates is very low, or 
almost RiV. 

It being shown that the strength of the arid against the 
plates of a secondary battery is constantly varying during 
charge, re|)ose, and discharge, the authors of Ihe paper, from 
which we have quoted, set themselves lo prove experimen- 
tally that a change uf electro- motive force is produced by a 
change in the strength of the acid. Taking a pair of fully 
formed and carefully washed plates they were placed in a 
series of solutions of gradually increasing strength of acid, 
and left in each for Bfteen minutes. The acid strengths and 
electro-motive force are given in the following table: — 



Percentage of 


Electromotive Force 


Acid. 


(Volts). 


e.s 


1.887 


d.fi 


1.898 


u.s 


1.91S 


18.8 


1.948 


SL7 


1.W8 


s*.a 


S.(U8 


88.7 


S.0B8 


4S.0 


2.170 



In a second set of experiments the Pb plate was kept ia 
acid of 14.0 per cent strength, while the acid around the 
positive plate was varied from 6.5 to 81 percent The result 
conBrmed those of the 6rst set of experiments, but tl was 
shown that the electro-motive force depends on the strength 
of the acid at both electrode*. Several other series of ex- 
t>erin)enLs were made in different ways, but all conlirming 
the opinion that change iu acid density was accompanied by 
a change of electro-motive force. 

We have nolspace lu follow Xeosra, Gladstone and Htbl>ert 
tbrouKh'the vast amount of conSrmatory evidence they ad- 
duced from their own experiments, and from the records of 
the researches of others, in support of their hypothesis. We 
may, however, notice one point. Applying Lord Kelvin's 
law as to Ihe relatiou between the electro motive force uf a 
cell, aud the thermal value of ihc chemical actions con- 
tnbuting to it, they find that the voltage of a PbO, — Pb 
cell, in which there was nothing but pure HjSo^, would be 
2.637; by experiment they mnde it 3.607 volts. With pure 
water in the cell the result is, by calculation, 1.35 volts; by 
experiment, 1.36 volLa-. In charging an accumulator the 
current has, as already shown, to do extra work in conceu- 
trattng HJSO4 at the PbO, plate, and the energy equivalent 
to tbat work must be obtained from an increased puteiitial 
difference. This explains how it is that poientinl difference 
is 80 much greater during charge than during discharge. 
For a dyad gramme equivalent of H^SOf, concentrated from 
a 10 per cent solution to 100 per cent, about 17,000 calories 
will tw needed, equal to .37 of a volt. The calculated 
charging electro- motive force must, therefore, be at least 
2.3 volts. 

The lesson to be learned from the paper is the desirability 
of promoting diffusion in the liquid of the cell, so as lo keep 
the whole of the same density. At present the heavy acid 
slides down the PbO, pUte and accumulates at the bottom. 
This leads to differences of current density in different parts 
of the plate, and will also give riso to potential differences 
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on escli of the plates, and thas produce local action and the 
f ormatiou of lead sulphate. It would not be a difficult matl«r 
to effect such diffusion, and the ejcperimeot would be oue of 
considerable interest. 



NOTES AND NEWS. 

TaB annual meeting of the Society of U«rmaD Men of Scienou 
and Physicians, according to J^ahttr, will tie held at NdrnberK 
from Septem*)er 13 to 18. At the »Bm« time and pla'-<^ there wilt 
Iw ft meetini^ of the aerman Mathem.iticnl Associniion. In cnn 
neetifon with tiie«<> m««tftig4 tlit-rv wit] 1>l- a msriternntioal exiiibi* 
tion^ includini; m hIpIs. dni«rio){«. a|>pa.raliiB and innimmtnM 
used in t^achint; aa>l in reavarch in pure and applie I iuK(h«niaticB. 
The projet-i lias the «ii|jporC of llif BivariHri GovecuoM-nl, and 
thoM M-ho arv orgnnixing t>io fxhittitimi li:ivv jun.-urt^) the co- 
operation of varioiiii coin(>«tt!ut m«n or iu.^i»Dcc, and of the iiiMtbe- 
matical departments of soaie co'l«){e*, be^idiM that of prominent 
publishers and wetl-koown t«chnioa) instuutions. Spact' will be 
Krant'ed free of charge to exhibitors. 

— Mr. E. H. Parker, the Britiah conitul lU Klungchow, in 
Hainitn, a largi.' iaiand off the soulbfrn cOH«t of Cbina. uicntioUB 
a curious pUeuomenon in connection with the tides of that port. 
Tbe tides inside the inner harbor, as we learn from Nature, require 
aereral years of oaretal observation before Ibey can be tntiulated. 
It appears certain, liowevor, that there are always two tldul 
waves a day, though one is m> much mor« considerable than the 
other thai thti effect i« often practically that of one single tide in 
the twenty four houm. Tlie easterly and westerly currents 
through the alraita are not necessarily conne*^ted with the ri«» 
and fall of the water, either thejv r>r in port. The phenoiiiennn of 
"slack waiter" (morte eaa) is alw ol»trrvab!e evpry tfn days or bo 
At Hiiiphon;. and i« probably owing to miich t'lie »ame caiiHes as 
at lluihow. Al Tourane in Touquin, too, it is popularly tbouicht 
that there is usually but one tide within the twenty-four hours. 
This tide ii felt away up to the citadel of Qiiauicuam. In the 
Qulf of Touquio the incoming tidal wave flows from tbe south. 
a fact which perhaps accouuis fur the singular circumstance that 
the we»terly cunvnl in the Hainan Straits always i^els for sis- 
hours. One at least of tiie tidal waves from the east, which 
Huihow, cannot gel through the strait'* to Tonrjiiin so soon 

RR that portion of the same ware which takes a circuitous conrae 
by way of Aiiniui. 

— A Re[ion of the State Qeologiot of MiK^ouri, dated Junv 3, 
shows that iriiich »l{^iitloR has been gii-tfii to the slody of tb» 
xinc niid )fjid dr-pimitx, and in this connection examinalidiis have 
been tmtdv in Ja«()er. Newton, Lawrence, Greene, anri St. Fran- 
cois (.'iHmtiei'. In nddHi'<ti. detailed niapping has been prusecuted 
in Jasper County, aT>d about 140 square miles liave t<een covered 
during the imst month. Further, there bos tieen collected in 
Jasper County a lar;;e number of ohorla showiut: the localioo of 
uiininR properliei. »hiirt«, iind ore bodies; and a great amount uf 
ilatiMEeal matter rtdnling l*i the»e. Tlie material thus actjuired 
will be Uffd in the prepniration of the general report upon the iinc 
and lend <iepaait!> and alw in the sperial rcjmrt which wil! nncom- 
pany the maps of ilnsper County, now in preparation. Tn con- 
nection with the eiamination of i)h> irou-orcB. straltgraphic 
BludieA of the Ourk region have he<>n pro«ecut«d along the Big 
Piny and Qasoonado Itkorx in Totas, I^iliuki, Phelps, Maries, 

>, and O'lsconade Counties. In additloa, iron-ore dppottita 
bave been inspected ia Ripley, t^arler, Wayne, and Butler Coun- 
ties. The rbiys of the State have been subjecta of further exnui- 
ination in botJi the field nud the luboratory, deposits baviut; been 
visited in SI. Lauif, Ji-ffcrsuu. Washiugton, MadiKoo, Bollinger, 
Oinull, Cbarilutw-und Randulph Couotiofl. The Btudy of tlie 
iHteroary geology of the Slate bus been prosecuted in •Tackaon, 
velle. Juhnsoa. Macon. Randulpb. and Saline Counties. In 
Orrene and Polk Counties a small amount of syaieiDatlc geologicat 
mapping hiu been done. The cxcculre ralnft during the put 
month have not only made all the field-work ditHcult and di$a- 
greenble, but have made certain work Impoaaible, and have mate- 
rially retarded the progre» in other directions Jc is greatly to 



the credit of the a*4iMants of the surrey that, not withttUnding tbe 
hardshipe endured and tbe diflDcultie« overoom^. sacb adrano* 
haa been mnde. In lh<* office tbe preparation of reporia . 
con.ttantly in [irogress. This includes tbe original 
the revision, and prepRtation for the printer, the 
proof, the drawing of maps and illustrations. Tbe rvj 
have thus specially received atteniiou during the past 
tbe report on the iron ores; tbe report on the mineral 
report on paleontology; the report on tbe Higginsvill© 
reports on the Wurrenaburg. Iron Mountain, and Mine 
sheets; and the report on the crystalline rocks. 

— At a meeting of the American PhilOM>ph(caI Society, PhlU- 
di>Iphia, May 30. the following preambles and resolutions were 
read and considered: *■ Whereat. ThisSociety did intbeycar 18iS 
celebrate the Contennial Anniversary of itA foundation by a aeriei 
ofaddreisiea. meeting*, receptions, exercises, etc., upon the Uth, 
!i9th, 27th, S^tb, 89th. and 30th days of Hay. the resulU of wbkh 
were publishtfd in a special volume of over two hundreil pages; 
and, Whfreoi, We are approaching the Se*i)ui-C»ntfnDial Aosi- 
versary of the tismv nit^picious event; therefore. t>e it Ae«oft<ed, 
That the Society will celebrate the same in a worthy and becoming 
manner. Keaotved. That tbe president be authorized to appoint a 
committee of ttve members to make. all uocesaary arnuigemenia 
for the same and with full power to act, aud that the prcaident 
be GK-officio a member of said committee." The preambles and 
resolutions, being considered by the society, were unanimously 
agr«>ed to. The president subsequently appointed as said commit-^ 
tee Messrs. Henry Phillips, Jun., chairman, J. Sergeant Price,H 
Daniel G. Brinton. Richard Vau;t, and William V. Keating. ^^ 

— Ttie utiURl monthly meeting of the Royal Meteorological So- 
ciety wati held on Wednesday evening. May 18. The foUowiBUjfl 
papers were read: (I) " Raindrops,*' by Mr. E. J. Lowe. F.R.9,™ 
The anthor has made over three hundred sketches of raiodropA, 
and hsB gathered some intereating facts respecting tbelr variation 

in sise, form, and difitributioa. Sheets of slate in bOok-form, 
ivhicb could lie instantly closed, were employed ; these were ruled 
ill inch squares, and after ospneure the drops were copletl on 
sheuta of jiaper ruled like the slates, Some drops produce a wet 
circular spot; whilxt othera, falling with greater force, have 
ttplashes around the drops. The same-sln-d drop Tariex consid> 
orably in tbe ouiount of water it contains. Tbe size of the drop 
ranges from an almofit invisible point to that of at lea^ two inchn 
in diameter. Occasionally large drops fall that must be more or^ 
lesa hollow, aa they fail to wet the whole KutfacM inclosed witbii^H 
the drop. Besides the ordinary rtin dropx, the author exhibited^ 
dingram*, wbowin^ Ihe drofi^ pnxluce*} by a mist floating along 
the ground, nud also the manner in which snowdakes. on melting, 
wel the slutt^s. ('i) '- Itesults of a CompariMin of Richard's 
AQemo-Ctnemographe with ibe StandarJ Beckley Anemograph at 
the Kew Observatory," by Mr. O. M. Whipple. This [ii^trumrat 
IS a windmill vane aiiemomeier, aud is formed by six isniull win0» 
or vanea of aluminium, four inches In diameter, Im-liuod at 4&", 
rivelted on very liiclit Hteol anus, the diameter of which t? so cal- 
culated that the vane i<huuld make exactly one luni for n meier^ 
of wind. Ila running ia always veriBed by means of a whirllngfl 
frame fltted up in an experimental room where the air is ateo^B 
lutely ralm, and, if neceasary, a tAbte of corrections is supplied. 
The recording part of the apparatus differs entirely from any 
other anetuonielcr, and i-s called the An6mo-Cit>^'niographe, and 
in principle is as follows: Tbe pen, recording on a movable paper, 
is wound up at a constant rate by raeaos of a conical pi'udulum 
aclina; as a train of wheel-links. whll»l a second train, driven by: 
the fan. i« always tending to force it down to the lower edge ot\ 
tbe piiper; its position, therefore, is governed by the tebilive dif-' 
feretice in Lhv velocity of the two trains of wheel-w< 
zero nben tbe air is calm, but at other times U 
of tbe fan iu meters per second. The author haa 
part'<oo of this instrument with the Standard Aneo 
Kcw Ob9er^*atory, and findstbat it gives exceollngljr) 
(8) •• Levels of the Rtver Vnal at Kimbcrley. South 
Hetruuka on tbe Rainfall of the Watershed," by Mr. 
Measurements of the height of tbe River Vaal have for 
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poat bwQ msd? at tbe Ktmberley Waterworks. These 
BKiigioga having been placed at tbv diipoaal of tlie Society, tbe 
author baa compand Ibem with tbe raiofall of tbe waterahed. 
There is a marked fien'od at floods aod flucluatious at a couipara- 
tlvely high level from atmut the end uf October tu Ibv lalUr purl 
of April, and a period of (|iiiescenre, during which the river 
•teadil; falh wilh vftry slight fluctuation h, from about Apr, 19 to 
Oot. 81. The highest flood, iSH fe«t. occurred in 188O, tbe oext 
lilgbMt being 500 feet on Jan. 34, iSttl. 

— The admirable r«'f<ulta which have attended tbe arte^n bor- 
infi:« in the Wed Rir, at Wargla, and more r«c«ndr at El Uolea in 
Ui« SahKra, have led to a demand Iwin^ ruado by tbe iuhabitants 
of th« Mmb in the souihera part of tb« Preiicb Sahara, for 
tbe anistance of tbe Ouvemment io uodertaking experiuieiilal 
boriogs in that region aleo. M. 0. KoUand, ooe uf tbe few geol- 
ogiiite who have explor<>d the Algerian Sahara, and tbe 011)5 onv 
who baa visited tbe extreme &OQth, makes the followinK obs«rva- 
tiooa, reported Ja tbe PmccedloKS of the Rojal Qeograpbical Soci- 

I ety, OQ the Kigimo of subterriLDOuu walen between Lighuat and 
JGIOotea. From tbe oartb to aouth in tbe region of thv Laya, 
|*ad on the chalk plalean which extends to tbe soatb, buringi! have 
no chance of auccfsa. In the shebka nt tbe Mzab and of Hetlili. 
the ooadttioDS are ooly moderately favorable, and It wonid he 
Bectflsary to penetrate down' to 700, and even to 1,000, feet. To 
the aouth or t)ie »^ parallel tbe chances of saccesa increaM in 
what H. IColluDd calls the shebka of tbe south of El Uassi. Bor- 
ings would undoubtedly iiucreed in Lhedeprewionsof Dayet Tarfa, 
El Aref, Zubia, and Du F»kruu. Further aouth, spriugiii>f n'ati-r 
would be obtttiued along tbe western border of the chalk n-liofs. 
whiob is unfurtunaiely complicated by tbe ramifications of the 
Weatera Erg. and tbe depths of tbe boringa woald go on decreas- 
ing until, on approaching tbe region of El Uolea, it would be neces- 
sary to penetrate down only to 400 fe«t. 

— Tlie United States Couaul-Oeueral at Seoul, in hi-! last re- 
Viyji tliul paper manufacture i'^ ucie uf the leading industries 

rof Coreft. This pajier H highly esteemed, and always forms piirt 
of royal presents, and of the tribute paid to China. Besidea lia 
lue for writing and for hooka, it is employed in a great diversity 
of wajrg. It serves as string, and in the manufacture of lanterns, 
fans, umbrellas, shoe sole?, hats, boxes, and coats. It is also 
aatd tot covering tloors, walK, and ceilioRs, and, stretched on 
frames, supplies windows and doom. It ia highly prized in China 
and Japan, and i* especially •ought aftvr for the maniifaolurv of 
ctmbrellaa. It is mad** from the buib of the mulberry order 
{finniMONiifiii papgri/rrat, which is iadiReoous, growing in many 
liarta of the kingdom, but tbriviuK best in the moist, warm cU- 
Euate of the souib. It is chiefly grown from cuIttngH for Ihia 
especial purpose, and the wild and cultivated plants are aaid to 
be of equal valua The bark, which alouu is used, is generally 
gathered In tbe ttpring, and it is boiled for a long time in wa'er. 
la wbicb a ^uaulily of wood ashea has been mixed, until it be- 
eomw a pulp, the maaa having been beaten during the whole time 
of thelMtling. Pine hambno •tcreens are then pbued in shallow 
wooden vaia, nn<i a ladlf/ul of tti4? pulp is evenly spread over 
the screen by a dexterous circular motion of the band. This 
operation is repeated once or Iwicc, or as orion as may be necee- 
aary— the more frequent the operation, tJie liner the paper — and 
the acreea allowed to drain into tbe vaUi, until a proper conitiitl- 
«ncy b reached, the drippings Iwing thuM itaved, Tbey nrf placed 
on a bot X;an0 floor to dry. After the drying has proceeded far 
enough, tba paper Is laid on a hot floor, and ironed by hand. Tbe 
lung lines in the paper show straods uf tbe bamboo screens, and 
their Dearmw«, distiuctuess, or absence indicate tbe llneae^ or 
otherwise of the paper. Tbey are almost imperceptihle in some 
grades of paper, while In others tbey are distinct and far apart. 
iper Is made by th« Paper Guild, a numerous and prospcrouri 
ion. The province ofCbuUa ia ihe chief seal of manufac- 

IK. 

'— Tba statement is sometim«a made, that, owing to the homo- 
vnelty of sleel, a bar of this metal wiib a surface crack or nick 
I one of il« edges is liable Io fail by the gndual spreading of tbe 
nick, and thus break under a very much «maU«r load than a 



sound bar, With iron it is contended this doe« oot occur, ba tbia 
metal has a fibrous Btruclur*. Even ihe late Sir William Sicujeoa 
supported this theory, and likened a bur of steel to one o( India- 
rubber, which, ae everyone knows, is greatly weakened by a nick 
in one of ita edges. Sir Benjamin Baker has, however, shown 
that this theory, at least so far aa statical strem ij concerned, la 
oppdsed io (be facts, as he purposely made nicks In apeotmens of 
tbe mild steel use<l at tbe Forth Bridge, but found that the ten^de 
strength of the whole was thus reduced by only attoui one Ion pet, 
aquarc Inch of section. This settled tbe matter so far as stall 
sires80» are coiKemed, and we now And in a recent number of^ 
JS!R0tN<i!Tin0 Ann, an account of an experiment carried out by the 
Union Bridge Company, in which a full-sized steel counter- bar. 
witii a acrew-tumed buckle connection, was te«ted under a heavy 
Htatical otre^v, aod at tbe same time a weight weighing 1.040 
pounds was allowed 10 drop on it from various heights. Tl»e bar 
was tinrt broken by ordinary statical strain, and showed an ulti- 
mate breaking stress of M.800 pounds per square Inch, with an 
eloni;atioa of 29. I7 per cent on 18 inches. The reducUoo of 1 
at fracture was 03.4 (ter cent. Tbe longer of the broken parts wa>^ 
then placed in the machine and put under tbe following loads, 
whilst a weight, as already mentioned, was dropped on it from 
various beigbta at a distance of five feet from tbe sleeve ont of 
tbe (nro buckle as shown below: — 
svMiiBpottBaspsrsauarauieii... eSiOOD i&jon Kjoao ithaoD wm\ 

ft. In. fl In. ft. In. (l In. fl. In. 

Bvlfbt of tail ... tl >S as 40 OO 

The weight was then shifted so as to fall directly oo tbe alsove outy 

and the test proceeded as follows : — 

8tr«MonsiMi3UDaBUi|MUKLBpsr*qaar6lB0b M3< Kjm MM 

fl. h. lb 

B«l|tit(>rfaU s s • 

It will be seen that under this severe trial the bar actually carried 
more than when originally tested statically, showing that ths 
nickhiig of the bar by screwing had oot appreciably weakened its 
power of resisting shocks. 

— Tbe IJouncillor of Exploration of the Appalachian Mountain 
Club asks tbe assistance of memben of the club during tbe coming 
sesaou. Record of exploration in any part of the country will be 
welcome. In the White Mountains tbe whole region drained by 
the East Branch of the Pemigewastet needs exploration, especially 
in regard to the details of ravbes, rklgee, and minor summits; 
Mounts Thompson and Hastings have not yet been visited; and 
the region north and east uf the Androscoggin lias had Imt little ' 
ntti'ntion except in the neighborhood of (iorharo and Sitelboume. 
Menihers are requested to forward accounts of their vigils to all 
places oiitMide of the track of tbe ordltMry tourists to A. L. Oood- 
licb, Salem. Mass. 

— The president of tbe Commission appointed to collect funds 
for tbe erection of a monument to tbe late O. A. Bim, at Colmar, 
Alsace, are calling in the subacripdons, wbick are now nearly 
■ufllcient for the purpoite. American sobecribers should immodi- 
Htely i>end llieira to the nearest colltfctor in this country. The 
eum" eubwrilied abroad amount to from a few marka to t^verat 
hundred, according to tbe ability of tbe iiu)«crii>eni. Kone is so 
poor but that he can add bis mile. It is hoped that the op|ior- 
tunity to testify, til this country, the appreciation of Araert*.^ and 
of .Americans, and their deatte to honor the great genius of A Isace 
will bo taken full advantage of. Coutributioniimay be sent either 
directly to the president of ihe Commlsaioo, Mon. G. Kem. Colmar, 
or Io either member of the committee in this country. Tbf priv- 
ilege of tAkinfi; |iart in Ibis movement is one not to be measured 
by money. Numerous small oontribution.4 ai« more desired by 
tbe management than a few large ones, and every friend and ad*' 
mirer of Uirn should send his mite. 

— Since IS8d, «ay» llie ScottitA Oeographieat Siagasine. tbs 
Dutch noiromra«'r)t has been carrying out n triajfgulation of West* 
ern Sumatra, and at tbe end of 1^90 ttw network had been ex- 
tended oyer an area of more than 10,000 squnre niil(>4, ubile»omai 
points had been determined in tbe northern part of the Padaog 
lowlands and the south of Tapanoli. The base-line extends from 
Ounung Oadut to E*uhiu Sstu, aod is about 1 12,904 feet, but owing 
toaprobableerrorof luoietlian 3^ feet, it must be measured again. 
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eca»c-iurTK»r«. — L'ult«d mat««fta<lC«iiMla . ..C!l.90« fear. 

Umit Untaln sad Europo 4.M*rear. 

UBWUwtloiMwIll bv w«laaiD«id from anrquarter. AtiMnww or <Kil»ntlfla 

*~pftp(ini »Fi) •ollolted. ftnilone hundred «opt«i ol tbe lj«uceDat«lotnx*(iob viu 

b« m&llA(I Ui« autbor on reqaMt In advuioe. H«]Mited m*Dn««ripu w\\\ bn 

c«Ciinir>il U) tbn aiitborii nnly wbon tba ratiuilallo Mnouot of pocusc aooom- 

pmnlea Lbe muitiKcilpt. nrb«t«Ter la Inlvnilml for (oaertlooi luuat be AULbmCl' 

OktBil tiy Lht> oamo Bud kHdnuc at tht yttitmr: not mwrnrflT forpubUcntlon, 

but M> ■ KU«f»utr of K'XHt (*iili. Vtc On not hold oar««lTea lecpoBilble for 

ftB7 vlsv or optolotut exprMaed to tti« eoramunUi*tlaiui ol oui caoTPCpoDdetitt. 

AtUntlon la cAlled lo ttts " WnnU" columD. It UlDrnliiftM* bo tboM wbo 

□>■ It Id aoUiUtlDs lurormatlon or wtBlring hbw paidllaaa. Th> eaniii and 

laddremuf BpflloautBaboiild linKlv^n In full. «■> IhHl- aiiaw^ra will |Odlr»st in 

Ibotn. TbK "Exchaoc?" coLumn li Uketrlia opon. 

For AdvertlalDC ft«te« apply la Ushbt r. Tatlob. IT LkUj«U Ptaee, New 



A BRIEF STUDY OF TUE PALENQUE TABLET. 

In order to assist studentf !□ their efforts to interpret the 
inscription on tliis lablel. I notice liero some dtficovrrie<i 
whicli may possibly lend to valuable rpsulls in thi^diret'tiou. 
Flowcver. to brioff this article itilo proper limits and avoid 
thu nvcvtwily or iutroduciug: tables and diagrams, 1 must 
taWe it for granted that the ppadera hare apcftswto my "Study 
of ihe Manuscript Troano " and lo Dr. Rai]'» " Palenque 
Tablet " and refer them thereto. Tbe only figures re/errifd 
to nre thai of the entire tablet, and tlie photograph of the 
rijthtslab, both In IV, Rau'» work. A copy of the first will 
also be found in my "' Study MS. Troano." I will also hare 
^ccutsiou tn mfer to the Calendar Table V, p. 11, and (he 
diflgrani of Dr. Rau's flffure of the toblet, on p, Iflfl. of the 
"Study MS. Troaoo." 

The order in irfaich the characters on the tablet arc to be 
read m as given in tbe some work, pp. 300-20L That is to 
say, the columns arc taken two and two, commeneiiiff at the 
Lop and reading from left to right across the tn'o until Ihe 
Ixittom is reached, then Kmn^ tn tbe tnp of (he next two 
which stand lo the right. Thus it will be seen that the 
character at the boitoHi of the second column will be fol- 
lowed by the lop character of the third column, the bottom 
one of the fourth by tlio top one of the fifth. Ak we will 
have ocoiioion to refer only to the columns at the sides, it is 
nnnecetutary lo refer to th« central portion. 

The particular point to which I wish to call attention at 
present is that tKe particular manner nf reckoning- the days 
of tbe month, found in some of the »erie» of tbe Dresden 
Codex, notably the extensive one on Plates 4«-50. is found 
ou Ihjs tablet Tbe peculiarity of this method is that the 
day of the month is counted not from Ihe flrsl of the given 
month, but from tbe last of Ihe preceding uioalh: thus, tbe 



tiftoenth day of Pop. beetnoing the count with the first, will. 
Hccordinir to this method, he numbered 16. 

I will now refer to the tablet to conlirtn this atat«ai| 
TurninfT to the right slab and to our diafrmm 
Tro., p. 199) we observe that the eoluuins of tl 
taken in pairs thus: ST, UV, and WX. The cl 
is II Lamat. Tbe little loops by lh« side of tl 
the 11 are apparently of no sifrnificance, being ij 
ornameuta] supports or prolecliou ly the siuRrle : 
will not stop at present to give the proof of this, as tilfrl 
dent will soon Icam it for himself. Moreover, it is eTtdeot 
that they form nn part of the numeraU and hence have no 
bearincr on the queBlion now before us. Tlie character lOT. 
immediately to the riKht of the II Lamat ubov« meutioDed. 
is beyond quest ion. fi Xttt. Tlie two characters takeo 
together are to be interpreted " 11 Lamat tlie dth day of ih* 
month Xul." Turning dow to our Calendar Table (Study 
MS. Tro . p. II) wc se« that Lamat it> never the Otii day of 
the month according to the usual method of counting, but is 
tho fifth day of the month in tbe Kan years. If tbe coaoL 
were to bo^in with the lost day of the preceding*' month it 
would then be the (5th, us here numbered. 

Characters 17 T and 1 U form another pair. The first (17 I 
T) is unquestionably 8 Ahou. but Ihe month symbol, 1 U, 
has not been determined; however, the number attached lo 
it is clearly 13. Ahau is ncrcr the I3lh day of the month 
but is tbe ISth in Muluc years. Here, again, counting from 
tbe last day of the preceding month agrees with the number- 
ing ou Ihe tablet, Hymlmls 17 U and 17 V are ( Kan the 
18th day of the month — f — (probable ICayab as the char* 
Bcler contaius the phonetic elements k and 6). Kan is the 
lllb day of the month in Ix years, therefore the sam«. 
method of numbering is followed in this instance. 
We notice a few other examples briefly. 
Symbols 5 X and 6 W. — The first 1 Ymix. the second the 
4th day of the month — t —. Yraix is tlie 3d day of the 
months in the Cauac years. We refer next to lUX aud tl W; ^ 
the lir^t is 7Kun. tbe second th« 17tb day of the month — ^ — ™ 
(possibly Vo or .lUo/-. Kan is the I6th day of the month in 
Muluc years. Attenlion is called next lo 8T and 9 S; where 
the fir«t \» 1 Kan and the other the '2d day of the month. — 
wo have suggeatcd may he Kayab. Kan is of course the 
lir«t day of Kan years, but is never the second day of a 
month. In 7 U and 7 V we have 3 Kzanab, the 11th' day or] 
the month Xul. Ezao&b is the 10th day of tbe mouth ii»( 
Muhic yeors. 

Turning now to the left slab of the tablet we notice the 
following, though with less assurance than in reference to- 
those named, as here we have no photograph. The first two 
we call attention to are 16 A and 16 B. the 6rst of these is 
1 Ahuu. the secoud the I3th day of tht* month Xul (i). Ahau 
ia tbe ISlh day of the month in Muhio years. Next ^ D and 
4 C. The (Irst of thcee is 4 Ahau, tho second the 8lh day or 
the mouth — t — (probably Cumbu). Ahau is the Tib day 
of the month in tbe Ix years. Next ft C and 9 D. Here the 
fimt tH 13 Ik, the secoud has no number attached to it. beuce 
we can only gue»s that it is a month symbol; nevertheless, 
it is a curious coiucideuce that precisely the same 
notation is found once on plate 4S and twice on 
the Dresden Codex, do numhersymbnl being attache 
the day >^ according to this method of countini; thv 9 
the month. As Ik is the Iftlh day of the mnnlb in Ut* 
years, it would, according to this method, be coujljB' 
!n)th, and no number-symbol would he given. I jtt 
pOEKible that the symbol 9 D is that of the mootb Pqj' 
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puir iumcdiatflly lo Uiv rigbt, 9 E and 9 F, in wbicfa tbe first 
is 9 Ik, preneiit tlie stanie pe:uiiarity. 

R(;rorriu){ Ui 1 E auil I F. we see S Ik, and tbe ISlIt day of 
lid month. Ik ift tbe 14tti day of the month in the Muluc 
j*!iirs. 

Tliew exampleaare sufficient lo render it more tbau prolw- 
hl" itiat tbe motbod of numbering the days of tbe iiionlli on 
tikiv lablet is as Miggvsted. If bo it Hmita verj t;restty 
it,i lietd of wareli for ihe int«rprotalion of the unknown 
cliarit ten following tbe days mentioned, aa we hare a satis- 
factory reason for belieriuj; they are mouth *ymbols. 

This., however, is not the ooty advantage gained. Take, 
for example, the symbols 10 S and lOT, in regard to which 
there is uo rvusunablc doubt. These indicate U Lauiat, the 
Clh ;5thJ day of tbe month Xul. This combination can only 
occur once in a cycle of fifty two yeurK, to wiu in tlie year 
10 Kan. From thtH and what i* stated abtkve we can aafely 
infer that the four-year system and consequently the year 
of 365 dftys km in use in this aucieut city when the tablet 
vtas made. These facta, if such they be, and the evidence of 
tbe peculiar ruethud of ouoiberiuir tbe days uf the mootb. 
lead lo the inference (bat there were intimate relations be- 
tween the people of this city and tbo«e where tbe Dreadeo 
Codex was written, and that there is do very great difference 
in the ages of the two document.i. 

I can give oth«r data in reference to tbe interpretation of 
this Doted inscription, bj^t will not ask further space in Sci- 
«ne4 at this time. I will simply add that the phonetic value 
of the hand symbol which so frequently occurs Is proba- 
bly Ch. CTBt;» TuuXAs. 



cal aoalysid ufmurite published in the Proceedings of tbo 
Oieniiciil Society ia as follows:— 



I 



THE NEW ELEMENT. HASEIUH.^ 



FURTBCK details concerning tbe new element. wbc«« 
probable existence was announced in a paper communicated 
to the Obeinical Society at llicir meeting on April 21. are 
contribnted to the number of the Chemiker Zettuttg dated 
Hay 11. The mineral containing the new subalance was 
discovf*ri>d ill 1830 by Johnson Pacha in tbe bed of an old 
river in Upper Ejypl lon^ ninne dried np, but of the former 
existence of wbtcb there are records dating back some QOOO 
years. Indeed, the name by which it is known in the 
□eigbborhood is '* Babrbeta-Ml," or " river without water." 
Here nod there in the track of the old watorcour^A are small 
lakes whose water is of conatderable repute for its medicinal 
value. Specimens of the mineral were sent by Johnson 
Pacha to the Kbedivial Laboratory at Cairo, where it was 
examined by Messrs. H. Droop Richmond and Husaeio Off, 
tbe autboni of the paper laid before tbe Chemical Society. 
The mioeral is found to be a Qbrous variety of a mixed 
aluminium and iron alum oonlaining ferrous, manganous, 
and cobaltoua oxides. In addition, however, to these ordi- 
nary oonsttLueut:*. a small quantity of tbo oxide of another 
elemeut would appear to be present, having properties en- 
tirely different from thoseof any yet known. This element 
tbe discoverers have termed masrium, from the Arabic name 
for Egypt, and the mineral has accordingly received the 

of maarite. Tbe symbol adopted for maarium is Ms. 
composition of niasrite may be exprewietl by (be 

la (Al. Fe)flOs . (Ms, Mn. Co. FejO . 4SOa . aoHgO. 

mount of masrium present \% very small, averaging 

about 0.2 per irent, .but by working npon fifteen kilo- 

of the TiiinerMl a considerable quaolily of the element 

form of various salta has been accumulated A typi- 
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ijuapiciomi that the mineral contaiu«<l some hitherto un- 
koown constituent were Brstaronsed by tbe fart that when it 
was dissolved in water, and sulphuretted hydrogen was 
possed slowly through the solution in pre»enc« of acetic acid, 
iosiead of tbe expected black precipitate of sulphide of cobalt 
a white insoluble substance waH Hrst pn>cipilstc<l. This 
white precipitate continued to form until tbe new sabstaoed 
in the solution was all used up, when black sulphide of 
cobalt began to be thrown down. By decanlation before tbe 
formation of the latter, and aubxeqiient washing with dilute 
hydnicbtoric acid, tbe white subslunce was isolated in a stat» 
of tolerable purity. It was found to divsolve in boiling 
nitmhydrochloric acid. The solution in ri^Ka reffia was 
evaDOmted iu order to remove tbe excess of acid, and 
ammonium hydrHle added, when a voluminous while pre- 
cipitate of the hydrate of the new metal was thrown down. 
The hydrate was washed by decantaliou, and subsequently 
dtftsMved ia tbe minimum excess of sulphuric acid The 
soluliou of (he sulphate of the new metal was next evapor- 
ated to syrupy consistency, water was added nntil complete 
solution WQ8 just effected, and tbe solution mixed with an 
equal bulk of alcohol. The effect of this addition of alcohol 
wii<i to cuufie immediate precipitation of crystals of the sul- 
phate of the new metal, a further crop of which wan also ob- 
tained upon evaporation. By repeated recryslallizatioD most 
of the small quantity of irun present was removed. In order 
toeluninaie the last traces of admixed ferrous sulphate, 
the crvslaN were redinsotved in wnier, and excess of sodium 
hydrate added. A^ the hydrate of the new metal is soluble 
in excesM of ««d9, the hydrated oxide of iron was readily re- 
mov«d by tlltnitioo. C|wn the addition of ammonium 
chloride the while hydrate wsh precipitated in a gelatinous 
form; the h.vdnile was redlwoived in hydrochloric acid, and 
again precipitated and washed. The almost perfectly pure 
hydrate BO obtained was then llually converted to chloride 
by solution in hydrochloric acid. 

In order lo obtain data as to the atomic weight of mas- 
rium the following determinations were made. .A known 
quantity of tbe chloride solution was precipitated by 
ammonia, and Iho hydrate thus obtained was ignited, and 
the remaining oxide weighed. A second portion was pre- 
cipitated by a solution of microcosmic salt in presence of 
ammonia, and the phmphate obtained ignited and weighed. 
Tbe chlorine contained in a third portion was determined by 
means of silver nitrate in the ordinary manner. From tbo 
numbers so obtained the equivalent of masrium wns calou- 
lated. A pure prepamtion of miutrium oxalate rras also ob- 
tained by precipitating the neutral solution of the chloride 
with amnu>nium oxalate, masrium oxalate resembling tbe 
oxalate of calcium in being insoluble under such conditions. 
Tlie precipitsled oxalate was washed, dried, and ignited in 
a combu.itioo tube whose forward end was lilled with copper 
oxidv, when the salt wa« decomposed with eltniiuation of ita 
water of cryslalliMtion. which was absorbed and weighed in 
tbe usual manner. The residual oxide was aUo wetgb4»d. 
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and the oxalic acid, in aootber quantity of the salt, was de- 
tertoinpil b.v meaos of a standard solution of potassium per- 
niaugauale. Xtie crystaN of tho oxalate were tbus found to 
contain 62.70 per rent of masriutn oxide, 1S.H6 per cent of 
oxalic aniifdride, and 31.27 per ceut of water. 

From th« whole of the analytical data yet obtained, aa- 
suminp. as the reactions of the salts would indicate, that 
niasriuin is a divalent element, the atomic weight would ap- 
Ipear to b« 22S. An element of atomic weight about 236 ia, 
indeed, required to occupy a vacant place in the periodic 
system in the beryllium calcium group, and manrium ap- 
pears likely to be the etement in question. 

Ma»rium baa only yet beeu observed to combine with 
oxygen iu one proportion, to form the oxide MsO. Masrium 
oxtde is a white substance much resembling the oxide<i of 
the lime group. The chloride, UaCI], is obtained upon 
«vaporalion of a solution of the oxide or hydrate in hydi-o- 
chloric acid. The nitrate, M»i (NOj),, crystallizes from SO 
per cent alcohol, and the crystaU contain water, the amount 
of which has not been determined. The sulphate, MsSO^ . 
SHjO, is a white salt which cryatalUxes badly from water, 
but which separates in welWleveloped cryslala from 50 per 
cent alcohol. U combines with sulphate of ulumiua to form 
an ohtm, also with potassium sulphate to form a double 
sulphate. The oxalate above referred to, HsCgO^ . 8HgO, 
is a while salt, soluble in acetic acid, and alao in exce«s of 
masrium chloride. 

The moat important reactions of the salts of masrium, as 
far as they have yet been studied, are th« following. Sul- 
phuretted hydrogen produces uo precipitate in presence of 
hydrochloric acid, but yields a white precipilate In presence 
of acetic acid. Ammonia precipitates the white hydrate of 
tnasrium Irom nulutioofl of the salts: the hydrate is icifoluble 
iu excess of ammonia. Ammonium sulphide and carbonate 
yroduce white gelatinous precipitates, likewise imwluhle in 
cxcc«i of the reagents. Ammoaium phosphate yields a 
while precipitate of phosphate. Caustic alkalies precipitate 
the hydrate, but the precipitate is readily soluble in t-xcesa 
<}t the alkaliue hydrate. Potassium fcrrocyauide produces a 
while precipitate which is soluble in excess of ma&rium 
chloride, hut not in dilute hydrochloric acid. PoiaiMium 
ferricyanide yields no precipitate. Futassiuni ehromate 
precipitates yellow chromale of masrium. which is soluble 
in a further quantity of masrium chloride. Potaesium tar- 
trate yields a white tartrate precipitate which dissolves in 
excess of the reagent, but the solution is not reprecipitaled 
by the addition of ammonia. 

Metallic masrium bos not yet been obtained. Attempts to 
isolate it by heating ihe chloride with sodium under a layer 
of i-ommon salt, and by the electrolysis of a solution of the 
cj-aoide proved unsuccessful. The chloride, moreover, is 
not sulBciently volatile to permit of its vapor density being 
deteniiiued. 

Fi-nm the above interesting reactions, however, il will be 
•evident that musriuiu possesses a strong individuality, 
although on the whole behaving somewhat like the metals 
of the alkaline earths and those of the zinc group. Further 
work will doubllesii afford more definite information coti- 
ferniog its nature nud properties. A. K. TuTTOlt 



SOME NOTES ON THE VICTORIA NYANZA. 

TnE following observations on the Victoria Xyanza have 
been «eut ■■• the Koyal Geographical Society by Mr. Ernest 
d^ge, who has spent a considerable lime on the lake and 



in lis neighborhood: "The appearance of the lake suggMU 
the formation at some remote period of a vast trough or val- 
ley; the western coasts give striking indications of this, 
especially in Karagw^, where the cliffs come sheer down 
with deep water close in shore. Inland, behind these, can 
be noticed a succession of lines of fault, running parallel to 
one another, forming a series of terracea or atepa. wbieb 
Rnally culminate in the high grassy plateaus stretching 
away westwards. There is nothing either on this side or oo 
its southern shores suggesting volcanic action: the geologi- 
cal structure consisting fur the most pari of gneissic formi- 
tions and schists, with enormous boulders of porpbyritic 
granite, the latter constituting the most prominent feature 
on its southern coasts, as well as forming a remarkable 
island in the lake, known as the " Makoko " or white rocks. 
On Ihe northern shore outcrops of hooeyconibed iron stone 
and lava bhM-^ks are to be seen, and Ibis change in Iha 
geological structure is accompanied by a corresponding 
change in the vegetation, from the sterile arid wastes so 
characteristic of the southern coasts, to rich tropical growth. 
The main visible sources of the water supply for this great 
reservoir are the Kagera, Nzoia, and Ngure I>arash rivers; 
and these, though continually discharging a certain amount 
of water into the lake, are of no gr«at siee, except during 
the rainy season, appearing totally inadequate to maiotain 
the equilibrium of the lake, when we consider the volume 
of water constantly being carried off by the Nile, as well as 
the loss that must be caused by evaporation from so large ao 
area. This would lead one to suggest the existence of springs 
to make up the deilciency. The lake is of great depth in 
places, and the water fresh and clear, though flat and 
insipid to drink. Fish are plentiful, being mostly caught 
with a rod and Itoe, the nearest approach to netting being a 
screen of grass mats, used as a sieve by the people in Lower 
Kavirondo, and the basket traps used by the Ba-Sesse. 
Amongst others is a Silurus. which has evidently been mis- 
taken for the porpoise, owing to its shiny black body, and its fl 
habit of coming to the surface and indulging In porpoise- ™ 
like gambols iu calm weather. Hippopotami are not very 
plentiful, as they chiefly conBne themselves to the coasts 
and rivers. Those that are found iu che open water are, 
however, extremely vicious and much feared by the Ba- 
Sesse canoe-mea. who, stratige to say, are unable to swim, h 
This IK no doubt lamrly doe to the facl of the iakn being in- ■ 
Tested with atligntom, rendering it dnngemus for any one to 
enter the water. Cyelwoic storms of great violence occur at 
certain seasons, and are most dangerous to small craft. 
These storms in August usually occur at daybreak, coming 
from the south-west, with much thunder and lightning. 
Following the coastline for a time, they would suddenly 
sweep across the lake in a north east direction, raising a 
tremendous sea, and oo several occasions we were in immi- 
uent danger of being nwamped. During this month I no- h 
ticed that about S &.H. the wind was invariably olT-shure, ^ 
varying from the north-uoKh-eusl to north and north-wesl. 
This would drop about 11 A.M.. to be followed by a calm 
lasting to about 2 P M., when the wind would again oonw 
up and blow strongly, in gradually increasing force, from 
the south west to suuth, dying awuy again at night about 8 
P.M. During November the prevailing wind was from the 
north-east. One of the most remarkable phenomena I wit- J 
nessed was the apparent tide obftervsble at irregular iol*r- ^^ 
vals. the waves coming in and overflowing the beaob in 
exactly the same way as the tide on ihe sea-shore, the ris( 
and fall lasting from half an hour to an hour or motv. Thia 
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Foccurr^ during & comparative calno on some ooooaions, 

whilst 00 (>ther8.>thDUi;li a stroue gale bas been setting ro- 

)re, I have not noticed any difference in the lake's lerel, 

litwonldHeem that this oceurrence is not altog^llier at- 

lutable 10 the wind backia^ up the wat«r. Auolber 

iriou8 fealure is the periodical rise and full which, accord- 

tg to the natives, takes place every tweoty-five years, and 

■tcb is shown by theiratcrniarks on the shores. At the 

'or my visit the lake waa betireeD eight and nine Teet 

below highwaternnark, and (he people told me that certain 

lauds then unJer cultivatiim wouM ufrt'" he llootled in due 

Aemioti, and that the peninsula on which my camp waa 

pitched would again become an isUancl." Similar changee 

level have l>eeD noticed, both io Lake Tanganyika aud 

'"Lake Nyassa. and it is very desirable in the intere-sta of 

I^uirrapliy as well a& the development of the contiDeut that 
oontinuoiis observations should be made, in onler todiscovcr 
iVvhat is the real cbaracter of these chaogea. 



LETTERS TO THE EDITOK. 



h*a Oorrt*t>otvtentt art rt^uttltd to b9 o» britf 9» pottfbl*. 7\t wricar t nan* 
!■ Ai all »u«( revNifwd au proof of good faith. 

Onrcgw^t in iwftoilM. MM hundrwd eopUs of Ik* nmnbir eontaittitig hi* 
ro4»Mtinu»({'jii U'ill b*fMrnU^*dfrt» to onp carrrrpondeni . 

Kn»tdltor1elUI>€aladlo^^ab^it^a^^tlIllfrm «ont9na>%t vUX tht dutrtMtr 
'thtJOMTtai. 
The Relative Hardaess of Cut Diamondl. 
Will tou allow- me to add the result of my experience to the 
atimony of Mr. Kiinz that the hardnews of diamonds i» not per- 
Bptibly reduced hy cuttinR aud poUshiug? In the earlier veon 
wf my experience Ju ruliiiti upon kIu!'<^ I "'ao nceuetom^ lu select 
a gam wiih a siuoolblv trlaxed aurfa(.-v, und, splitting the stune in 
a cleavaue |<1uik' inclined at a rather sharp angle to the natural 
face flelectfd. ihia i>plit face was then ground and polished. 

In ttii^ way I was a)de to obtain at several points «hort knife- 
edgee, which gave Kuperb results in ruliog. It was soon found, 
however that after ruling several thousand rather heavy tinea the 
diamond wa^ Iiab1» to loae ita sharp cuttinK-edge, and thi.-> ex- 
perience berame so frequent that I waa compelled to rewrt to llie 
method now employed, that of grinding tinil poliiiliing Imth faces 
to a knife'4=(J)ie I Imre one ruling diamnn'l pr^paied in thi» way, 
whii-li liii« liei-ti in c-jamaut uee for four years, and its cupacUy 
for good wurk has not yei be»-n reduced in the ^ligbtettt degrti', 
A iliiimond prepared hy Mr. Max Levy of Pliilailulpliia has given 

I even betti't re:>ult», atid so far It tthon-n no evidence uf wear. 
L Wm. a. Rookks. 

Blbr rnlrvralty, WuervUl*, He.. Jitti* A. 
■ The Notion of Four Fold Space. 

■ Ik a paper by Professor T. Proctor Hall, emitted "The Possi- 
bility of a Realisation of Four-fold Space." a digest o^ which 
appenre4 In Scmice for May IS. the author, after making certain 
allusions, ri^MinricB " there is therefore nothtni; inherently absurd 
IM* improbable in the suppoAitinn that any of na may attain to a 
concept of four-fold apace ■ as clear ns the designer and the 
r draughtsman hare of three-fold spdce.'" Tlie word "there- 
' fore " refei-^ t^ what immetlialely ptecedei, and here we rend: 
" Perli«iM! taii< «r U8 t-an remember time* in iho cuune of our 
«duiruti<^>n when new conceptions of quantity votored into our 
conscious life, ronceptionv wfaich corrtspuud in a iteneral way 
with ih()»e of teDKih. area, and volume, in thai they unable us U* 
at once such relationships wi are most frt-quently required for 
il purposea by a general, synthetic. tn;iitinctiv«> method .... 
i^wmot propriety, the aenae of honor, and numt>erle«t other 
II 1, '■<!'' or -inslinciivB' concept* are example!* of this mental 
kdeof-y ■ There is no sueh oonnoction. however, between this 
tb# succeeding paragraph, quoted above, as to justify the 
■K*'rU<^' made with reference to the conception of four*fold space, 
" - "tmort that can be properly inferred ia, that, in the words 
wtng S):-nienoe, " *ueh a conceptioa woul>] be of great 



value In all f-Ineses of acienttsta"— aHaaming always that it ia a 
possible cunevplion, that is, possible to us wfib our preornt mental 
con^iiiurion. I do not propose to enter into thi« (luesllon. hut it 
se^mh rn me that ProfesMir Hall's orgumfot Is open to crttict&m In 
ot her respects. 

For Instance, he docs not iufticienlly meet the objection based on 
the fact Ibat "'our coneepiion of threefold space is dertvecl 
directly from senaationa in Ihree-fold «[>ace, and that ttie coorep* 
tion of four-fold R|>ace rannol lie derived in a similar way, nor 
yet from sensatioos io three-fold npace." It may be admitted that 
from the aeute of sigbt we get only a two- dimensional sensatioo. 
and that the existence of a third dimension Is solely a matter of 
inference. Yet. this iDfenon has a pliyslologlcal basis, and ii 
justified by universal experience bi pajit and prcaenl geoentioiUr 
so that wc know thai it expressee the tniib. The conditions 
relative Io the conception of four-fold space are quite different. 
ThPre are apparently no grounds on which a fourth dimension 
can l>e inferred, and so far from such an inference lieing In 
aocordiince with experience, this entirely opposes It. To render 
the truth of such an inference probable, it would have to be 
shown thai the existence of a third dimenaion ia inferred uikly 
from that of two-dimensional upace, and yet even then, as the 
conception of a three-fold dimension would be supported only by 
that of a two-fold dimension, it would hardly form a mifRcient 
hssis for the existence of a fourth. In fuel thi» would ulttmately, 
like the necond, be ba^ed on the conception of two-fntd space. 

The cintdilioiis of the qut.'ttion are such that the liypotbeais of a 
fourth diRien.Bion cannot be made aa real to us as that of tbe 
existence of a third dimension; any more than Professor Hall'a 
plane being, that is, a being who has no conception of volume, 
coolii undcrstaml a geometric solid. It is one thing for a person 
who knows all about three-dimensional space to explain bow an 
imaKinary plane being might be able to form tnich a conception, 
but A totally ditfrn>nt thing for the plane being to perform Ihe 
opermtion. The conduct of animals shows that they act according 
to the same view of space that we do, and yet none of them 
oould form any idea of tbe relations of the faces uf a cube, al- 
though propahly soma v»ry clever dogs can be tauKht the number 
of its faces. How much lees could any phiuv being form an Idea 
of those relations. In sui^Msittttous cases of ihia kind. It Is 
alwaya assumed that tbe imaginary t>eing would he limited only 
ia his Ideas of spni;e, but surely tliia nolion is erroneous. A being 
tbua detlcieot would, by virtue of the law of organic correlatjon, 
h« equally deUcienc in other resfwcts. and would rank In an infe- 
rior grade of orKanic development. Soch being the case, it IB 
impoatible to imagine a plane being acting ax a three-dimensional 
philoaopber, and coastructing a theory of tbe evololion of circles, 
true or faWe. 

It seems to me that those who endeavor to imagine Ihe posai- 
bility of four-dimeDBiouil apace look in the wronft direction. It 
is very questionable whether, as we are at present coniitituted. we 
can possibly fonn any such idea of *pace, but there is another 
view which is worthy of coustderation. We know space only in 
relation to formed matter, and if such mutter were to di«ppear, 
space would, as so related at least, disappear alto. ADc<adlag to 
present conditions such a state of ibiBKH would aeem 10 be highly 
improbable, but we can nevertheless, from what we know of tbe 
paM, conceive Its pofilhiMty. If we trace the evoln ional stages 
of organic nature back Ibrongh the higher animala from man we 
reach tlie worm, from which, according to Hieckel they have all 
KpruQfC- Ooing still further tMck we come to the primlliv* 
moncral ancestor of all organic existence on the earth. But we 
can retrace the path of evolution heyond the prirfiordial sUme, 
until we arrive at its be^iuning M'lien. says Profemor Crookes, 
" primitive matter was formed by Ihe act of a geaerallve force, 
throwing off at intervals uf lime atoms endowed with varying 
qiKinliliet) of (inraltive form? of energy." Before this thert; 
exirted. we are told, the formlais fluid, from knot* and voids io 
which the chemical elements were formed. 

But what has had a beginning oan come to an end. and wc can 
ima^ioe therefore all organic and inorganic forms being rtduced 
to the primitive elements, and these elements themselves resulved 
into Hie furmless fluid from which they were derived. Professor 
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CrookesMTi, iadt-wl, ''that the atoniHarf nut eternal in pxieitenRe, 
bill gbara wUh all other created bein^H the attributett of di-cny and 
dealli." Tboy cannot be dinHolvt^l into nnthinR, however, and 
tbe onlj' condition tbey could asaume would he that of ihc rormless 
ftiiid Trom whirh they originally emerged. If tbis n-erc to 
happen, matter as wo know it would cease la exist, and oiaterial 
or three dimGn^lcntai epace tconld with it diBapiiear. 

8uch a change as \a here supposed would be one of purrt nega- 
tion, that i». it would be tbe negatirin nT all malerinl exiMU^iioe. 
And yet it wmild not l>e «li«<>lulv negation. It might be described 
M the ftliw-nce iif |i08itiou. Evwry pant «luKe or evolution isiiega- 
tiv« to that M hicli iinmediately succeeds it. and yet it is positive 
to that irhich hue gone before; no tltat if we go back to the begln- 
Diag of evolution, tbe earlie-it nei;aliDn l<i tbe niwt rval of all 
existences, becnuM- it tit tlmt from which nil other existence has 
been derived. TbuM foruu-d rantu-r tn ceaaing to exist as cucb, 
unti in Mag resolved again iniu the primitive foronleBe fluid, 
would yet continue to exist In a negative &tate, that if, in its 
iirigiaal formless condition, as to the nature of which we can 
frame no dear idfA. heynnd that it would he non-material and 
lie. Probably we sbontd be jiistitlcd in considering it the 
Fm the ether. 

The existence of the etber i« a« real as that of formed nutter, 
judging from tbe phenomena of ligbt, and for that we know there 
may be ethereal extHtence^ whiLli are not Hubject to the btwo 
which atTect that ixiatler. It may be, moreover, llmt the ether 
fiirnitihei« the link n-hii:h tutileK individuals »0 an to fyrm" genetic 
or race rflatioui<hipit." nuii that it cimcvals the world of epmls, if 
such exists, from muiurial gase. The race unity wbicb ProfecHor 
Hall ntvn to may, indeed, be cunceired of aa cont^iatent with, 
and OB even requiring the continued existence of, indivlduali: just 
aa the existence of » wire depeitdtt on that of its conetitnent niole- 
oalefl. TImi.h the death of an nrgnnlhrn may include a change, 
uale-)8 It be simply a retttni, to a atjue of Iminat^Tiality and. 
tbcreforv. of iQvi*ibility. If tio. Buch a negative exisccnce nany bo 
the end of all things, material as well n^ organic; and, since com- 
ptelM cluinite of (iirm ori<^, a.4 in the citso of •Unit ruction by tire. 
take* place rapidly, there may be conditions under which, in^^ti-ad 
of se> ProletHor UaEI imagi:.es a plane being stepping out of uur 
space and reentering it a^ain, matter mar suddenly become inn- 
nible, Ibnl is, be reduced to a state of forodess fluid, and aiiain 
hecume vl&itile. Under ftucb ■ condition, all tbe phenomena 
wbicb it 14 «uppu«i'd the existence of four* Told space would rcuder 
po(»ible, could l)e equally well produced wliIiouL it. Tlic emiCic 
oatore of ghoaia even would lie explainable on the abHiimption 
thM «ther«al erisien^ea hafe the p(iw<r, under sp-cial cimini* 
itanCAH, of makint; nse of the physical forcefl .-m) as tn render 
themselves vldible. Tbis h. bowfver, beside the r«-al qnesiion, 
which ii the |>osaibilily of a state of relatively negiitive existence, 
which, altbo«i>;b Invisible to uft. i« is real as that on the niatt-riul 
plane. C STAXn^AtfD Wake, 

MS Noirtb CUik St., CblTSf o, June I. 



The Possibility of a Realisation of Font-Fold Space. 

Du. UALX*ti argument for this pDt«ibiIity (.Scwncc, May 13, 1(?93) 
turns upon two other possibilities: first, upon the p<wi>ibility of 
building up tli« conception of this kind of spai^ froiu that which 
wc alruady know; aitd, second, on tbe pofsibiliiy of making such 
a conception 80 (H-rfect that it may fairly be said lo be n-nlised. 
In support of tbe tim be inHtanorB the visual pere(^pt).>n of i>pEicc 
in which we are suppoicd to get three fold space hy infcrenwi 
from a plane i«nagt*. Many psychologista. howerer, contend that 
flueb a cnnMructive inference b quite impoa-tihle, and others be- 
lieve that it i* only made poaaible in the case of vision by the aid of 
touch. B*en IbuM* that admit a construction of tbe sort required, 
can hardily deny that it uccurs in the very t>eginning of babyhood, 
a fact that points to a racial imther than an individual acquisition. 
It appraia, therefore, tn be cxtremiely dotibtful » helher Dr. Hall 
cuuld got a four ftdd space conception built up in a Hingli- genera- 
tion, if at all; that is. if it ia to he realized in anything like tbe 
degree iu which we reallw tlireefold space. 

If, bowevvr. by r«olizalion i« meant only a tolerably complete 



kuowlodgc aUtiit f<>urfoM space,— »urb, for example, as a deaf 
physicist could gel of sound. — it may bepoiaib^ to realise it: ood 
Dr. Hall has undoubtedly taken ibe right road. But knuwk>det) 
about a thing seems to Ctfmc somewhat short of realization of it. 
Some sensory element is alao required, and especially verification 
hy touch, which is tbe sense of latin Bp[)eal in caiiea of doubtful 
reality. Di'. Hall's models would appear to this eenoc as un- 
questiouably three-fold as a perspective drawing would appetr 
plane. 

In resard to Die tienelils of a full knowledge of fourfold «pace. 
Or. Hull Khould not allow himself to hope too much. A mHj 
cicvrr und clutiive ghut^t would never wlop at four dinimMona, but 
wonid surely lead lurii. Will o" tl]t^wi>.p fashion, through all tlw 
serieit'if u rlimcrmion-. ED3IV2CD C SanFOKP. 

CJsik Lnlvernitj, Worceotw, Haas , J um 6. 



Eskimo Throwtn^- Sticks. 

Its my paiupblet on llic E^imu Th rowing-Sticks I dri'w au»n> 
lion to the fact that ibey arc all rif:bt handed save twn from the 
Alaskan Peninsula and ihac neigbhnrhnod. I also mentioned two 
specimens aftt-rwarl^ described by Ensign Niblnck from the 
Tlingit area In sonth-eiistern Alnska. I nenl*^tcd to mention that 
they are nmlvidexirona. and so ii> a beauiiftil sp.^men from Ihc 
Vancouvor collection, ligiire^l by Mr. Charles H. Read in lh» Jour- 
nal of thf .■Inlhrojjologicftl Institute (VtiJ, XXI., pi. xi ). lulaterally 
Myiiiriietrtcal and. doubtt^ss, anibidextrouv. In Itntish Culumbia 
and U'ashingtou the long-handled tiBh-spear is amhidexIrouK, and 
baa two finger- not dies on tbe end. answering lo, if not derived 
from, the forra further wulh. Ur. Read's specimen from Santa 
Burl)am, Cnl., is an abhretiated £(pe>rimen of like form CO one 
lately recovered from Lake Patzcunro, Mex., hy Captain John 0. 
Bourke, U.S..-\,, suitahle for either hand. I>ooking over tbe fai- 
tere«itTig: pamphlet-t of Mrs Nuttall and Mpsxleurs Stntpo. Uhle. 
Bahnson. Selcr, andde Mortcliec. I 0nd moat of the spear I hrowerf 
or throwing- sticks adopted Co either hand. The omameniation 
throws a coii»>iderabl<> amount of uncvriainty ov»r Ibe elaborate 
forms, but, om tiling the Ki!ikimot>\amplwi, all ulber spear-tbrowtrr* 
appear to l>e ambiilextrous, Indeeil. 1 should like to inquire 
whether outside oT the Eskimo area any American aborigines hod 
apt>antus Ihal would not Ht either hand. 

Hatty conclusions are dangerous, but wc tuay be allowed lo Mr 
thai the development of a purely right haoUed implement points 
to a Houlhem origin for tbo original invention. At any rate, the 
atlatl Is assuming an enviable irapi^rtance in comparative trcb- 
nographv. While upon the subject I should like to draw alien- 
tion to ihe llexican artist's fashion of pulling certain parts of a 
iiiihd body into the Turcground. aa in the heart-shaped finger-pocket 
or grip on tbe bottom of Ihe atlatl. always exhibited on the 
side. No*i("e is also called lo tbe fashion of shortening objects to 
get them into a piriure; for example, in many chjm>*i a hariiooo 
with a shaft ten Ivtt long is repcewnted with all it*> parts in aa 
many inches. O, T. Mason. 

W«Abltiitinn. It.C.. Jun« T. 
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AMONG THE PUBLISHBRS. 



The Scientific Publt.'ihine Company. 87 Park Place, New York, 
ha^e in pre^^ Dr. Endlich'a *' Manual of Qunlitative Blowpipe 
An&lysi*," 

— William H. Jenkins. New York, has jnsi issued " PantsitM. 
and Parasitic Diseases of tbe Dnmeelitwted Aoimals," by L. 0. 
Xeuuuuin, professor iit the Naliounl Veieriuary School vf Toulowe, 
translated and edited by Oeurge Fleming. 

— Harper & Brothers have nearly rMdy a book which doobtlew 
vrill provoke no little discussion and controversy. Inisenitlled 
"Tbe Puritan in Holland, Eog^land, and America,'' by Donglas 
Campbell, who claims that the last word regarding Ihe Puritan 
netllera of Xew England baa not yet been written, and that many 
of Ibe prevalent ideas concerning the earlier inducncee upon lb* 
political, social, and religious life of tbe American people ar« 
ceptible of revision. 
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r— Charles 8cribner's Sona will puhtiah shortly a book on None 
hisInrT. industries, liltratute. and social life, etc., entllled " Nor- 
■nil (1)1- Norwegians," hy C, F. K^ary. an authority Oin the 
I of lb** Vikings; nn inijiurUtnt aiirl Hnlcrtaining v<»lumv, *'nli- 
*'Canrpr««lioti« soil CorrwiwinJi-ncc with Thomas C»rljl#," 
Chart»9 O. Duffy ; " Principles of ThiKiretical and I*ractical 
B," hy Protemor J. U. Ilyslop of Colnmbis ; nod a book called 
Aid IQ lltnew and Injury " (written and illustrated bj I'ap- 
JttiDfs E. Pilober, U.9.A0. the purpose of n-hich 19 to vupplv 
tructiuus ibat aoyoae oau imdvrvtand. for iho emergencies and 
arcidenu that the huiuan niachini* k liabk> to. 

— Babyhood coniaim in it« Juae isiue an articlu i»n " Itifaniile 
Orier." in which the writer. Dr. J. M. W. Kitchen, relates the 
iMulls of hi^ investij^tiona into a hshv'^ cry. Dr. D. Wnrmnn 
s|>eaks of the heart nnTcrlionft of chililren due 10 orer- exert imi. 
and dMCrih^a oevo'rsi »trikliig caaes in which Iho hearl was af- 
fected bf ropo-jtimping and mdden fright. Other medical Utpicti 
are disruaft^. The inothi'rK tlieaisclves write in ibe " l*&riin- 
itit^nl " about the Ik-sI way of putting children to Ble«p, about the 
<.-areful and the catt'le^ way of traiuiuf; Hu^ little ones uboat 

purity in the bath, and many othitr tiling* of interest. 

r— Houitbton, Hifflin, & Co. will publiah thin month Walter 
.*r«iie'e m** l>ook, "Th» ClalmH of Decorati^i! Art," paprrii on 
" The Slructurf and Evolution of Decotalivu Pattern," •■ Art and 
Labor,'' "The Ptniti'^ii ani! Claims of Decorative Art," " Art and 
Handicraft." "Importance of the Applied Arts and Their Hela- 
tions to Cotnmon Life,'' and other 3ubJiMrt«. fUu^lratod hy tbe 
author; " Farorite Flies and Their nf«torie«: with replies from 
experienced anglers to inquiries concerning how, when, and where 
une tliem," by Mary E. Orvia Marbury, with nuoieroaa illaatra- 
itw; the fourth rolunte of Charlea S. Sargent's important work 
"Tlie Bilra of North AraericH;" ''Phjuwa of Thought and 
CriUcioin," bj Brother Axariao, who hiw won an i^nriable reputii- 
tion for bix Mcholanhip and for hi» I'lt^ar and uttinrtivf Htvle; and 
the fourth edition, reriwd, ot Eklward Stanwood's " Uiiitoty of 
FTMldential Elections." 

— PriU von Szcsepan«kl. the author of tbe valuable ■ ■ BibltotJieca 
4ytechDica" published last year, has ju*t iw»ueJ a " Bibliolheca 

Fllecirolectinica," being a cLumified and descriptive guide to t^Iec- 
trical hookd pnhli^he>3 in English, Ciermnn, and French. Tlie 
catalogue is divided into ihlrty-onc departiuenl3 under the follov- 
ing headings: Joumalfi and Annuals; Theory of Electricity and 
Magnetitim; Iliiilorv of Rleetri<-it>'; Electricity in Exbibiliona; 
Balteriev wn<l Bloragf BHltv-riviK; EltH'tric Lighting; Electticity in 
Uining; Bibliognvphy; Lightning ConductorH; Electricity in Rail- 
waya; Military Electricity; Legal Aspect of Electricity; Electro- 
CbemiEtry; Elwlrumoiors; Oalvanoplaaty; Electric BelU; Domes- 
tic Electricity; luKlrumente; Electric Tran£ini»«[oD of Energy; 
CoaduttH: Electric MachiQej>; Meaaurements; Potealial; Statical 
Electficily: Tableeand Formulae; TcU-KrapUy; Transformers; and 
Electric Clock Making. The catuloguo is a resHonably complete 
lifet of tiiodeni eliictrotechnica) litiimturv issued since IdEtS. with 
data of Hizc, price, and name of publisher, and a full author-indi-x. 
PublUbftd tn Xew Vork by the International News Company. 

— Uemn. Hoii(;hton. MifRin. & Co. have publNhod a work by 
tbe Kev. Lyman Ablioit entitled " The Evolution of Christianity." 

Ir. Ahhntt ih ennmored of the doctrine of evolution, and, seeing 
Its incnuHistency with many thiugfi in Christianity, he has en- 
deavored m this volume to give a neu- iiilerprelalion to Mtmf of 
tbe older doclrine*. so as to bring his religion into hnrniony with 
the new philoaophy. He is not the tiret to make such an atteuipl, 
bttt we cannot think that he baa had much better bul-cpm thin 
who have ifie<) tbe 9ame Ia$k before hitu. Ue quotes Pro- 
LeConle'idvBuitioD uf evolution aa "coatiouousprogresai'e 
according to c-eruiu lawe, and by means of reaklent 
' he detlued religion aa " tbu life uf God in the noul ot 
and then endeavurH to show that "tbe Cbristiaii p^Ugiuu 
Fan evolution. " To n certain extent, of cuurte, be butt no 
in an doing, though we cannot think he has always 
the development of Chrkllanily correctly. But he in- 
: that Jcdus was an exception to tbe universal law — that he 



was in no aenae a product of evolution. Tbe princi|)*l defMM of 
Mr. Abholt'i) work, howevw. Ik its vngufnevs in nnUten nf doc- 
trine. Up avoids the discuaaion of doctriites as far an be can, aud 
whenever be alludes to them, he leaves us in doubt as to what 
his real opinion ia. We cannot make out even wbal be tbink» 
about Ood. bk views on llie subject of Deity being a compound 
of Chrbtiian theism and Oermnu i^iantheism. with the latter ele- 
ment, it seems to ue. predominating Mr. Abbott's hook will suit 
those whose religioa is Bentimental rather than inieliectual and 
practical, and wilt doubtlem pleeae the pBrtiiian.s of evolutionism; 
but it don not even tourh th^ deeper religiouit problems of the 
age, and eonseqoentir contributeJt nothing toward the religion of 
the future. 

— During the puiyeartbe editor of " Appletou 'a General Ouide" 
has maile a trip over the entire United States and Canada. The 
information gathered by him has tieeo incorporated in the present 
edition. Among the new /ealurpti will be found : 1 . Deacriptlotii 
of r"Ut«s<. resulting from incnra«eil ntilroad factlitiex. 2. IVscrip- 
tions uf resorts, notably those on the PaciDc CohsI. 3. The leading 
cities have all been visited, and the latest information concerning 
each has been gathered for this work by tome special expert. 4. 
Ilinenrin of each of the larger cities will be found al the proper 
ptacve. describing how the salient features may be seen in the 
shortiMt apocc of time possible. 5. New plans and new uape of 
the environs of the cities have been specially prepared for this 
edition. 0. The old illustrations give place to new onea procunKi 
eapecially for the juvaent edition. E«ch year Bnds an increasing 
nnmer ot our citimna who deiire to know more about their own 
country, and each year brtng« an increasing influx of foreign tour- 
ists who desire to see those features which are moat signiScantly 
American, For both of theve dasaw this book is demgned. 

— Portraits of seventeen American anthropologists will accom- 
pany Pcot. Frederick 9tKrr> article on " Antbro|>okii;ical Work in 
Amefica," which is to open 'A^/VpiWurSctoiceAfowf/i/ff for July. 
The article shows that both in quality and amount the work of 
Amerit^nn in this field cumparea favorably with that of Euro- 
penn», dencribed by Professor Starr in an earlier numlier. The 
fifteenth article in the aeries on the Development of American 
Industries since Culumbus will he pnhlUhed In the July number. 
It is on " Leather-making,'' and, like all In the aeries, it ia folly 
illustrated. The author is Mr. George A, Rich, of the Boston 
Jountai. There are illustrated articles on "New England Owla" 
and certain " Rare Monkeys." A stimulating article on preAent 
edut!»tioual pmblem* will be by Mrs. U. M. Plunkelt. It is enti- 
tled ' KinilerKarl«n<t_Manual Training— Industrial School*." and 
emUHlies t^me principles of tmining children that have not yet 
Wvn duly appreciated. 

— W. J. Johnston C^., Ltd., New Vork, have just iasoed the 
seooud edition of Professor E. J. HouMon'a " Dictionary of Elec- 
trical Words. Terms, and Phramn*." The first edition of thi* work 
was published in 11^, and wus the lirst l>uok which defined and 
explained electrical terms in »ucb language us could reaJUy be 
understood by tbe g<;ueral public. The second edition is sirouet 
entirely rewritten, and ia fully twice the eixe of the ilrst edition. 
U contains nut far from S.000 distinct titles under which delini- 
tioiis and explanatory maitor are glren.and nearly u- many mot« 
title* under which croaa-refereocea occur. Tho treatment of each 
title inchidea - Hrst, a brief defloition in Inrgf type: and, second, 
explanatory and descriptive mailer in smaller type for the iwneflt 
of tbose who wtob fuller informntioii tlian would bo given in an 
ordinary dehnitton. Tbe text is nmplv illuatrated by .^70 figures 
of eteclrieal apparatus Tlie book is ouw wbi<-h cannot fail to be 
of value to tl>« professionnl man generally, and also to the intelli- 
gent leader of acientitlc periodicals, as well as of the newspapera 
and magazines. 

— We have received fntnj (he J. U. Lippiocott Co. "The Pn>- 
ceedtnga uf the liret auDual Meeling of tbe National Conference 
on University ExtetisioD." held In Philadelphia last December. 
The nhjoct of tlie mwiing was to discuss ifao methods appiopriate 
to univeriiiiy extension work and to dcvlw pluus for tbe tuoi 
efficient condtKt of the work hereuftur; aud the exercises 
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elstrd rartly or reports of the work already dnae or in ptofote** in 
the dUTcn-uL iiarts of tlio vouutry, aad purlly of ntlilrvucs ou 
vutiout lopk't! oonnected witii thv eubji-ct. Auiuub; [lie reporrH 
Ihiit of Air. Herjd^riiuu, ihv ^'iieral sccretarj'. and that of Mr. 
Dewey uD the fxif>nKi»n movenwnt in New Vnrk State are the 
most im))nrtant; while ni the adcJr^wti me may tnentinti pHTtic- 
iilnrly thfwe of William T. Harris on " The Place of Univprsity 
Extennion in Americao Eriiioitioii:" of Michnel E. SniJler, of 
Oxford, on " The Dcvoloumpnt of Uolvenilty Extension \n Eng- 
land;" and of Edmund J. Jamp». the preRidraC of the at^opia- 
tioa.on "The Uniiereity Extension Lecturer." Considerable cntliu- 
siaam was mauifented aoioai; the members pn>senti yet it is plain 
from what waR naid thai themoveruent has not yet prrNJuced any- 
thing nppriKirhin^ the U'nvni.ial ceKiiltM of thn (^irTi^]>onding 
movciiitvt in England, iilorv than ontf <<p«alcer irxplicilly «lnt«d 
thai hitherto the uXemion iwlureo bad been chieflv nttt^nded by 
cultured penKmBinod that ■'tbu« far the effort lo reach that jrreat 
portion of the pei'plc who*e opportUDtties for education and mental 
culture have been limited, has failed." This fact, tocetber with 
the ^uptrflcialiiy which is Inherent in aucb a method of teaching, 
areseriouii drnwhackft; yet If the new movement can Bccomph'Hh 
htilf that Its enthuiiiastic promoters anticipate, wt; heartily wlah It 

— The ethnography and ethnol^igy of Tierra del Fuego Is the 
eabje<ct of the oeventb volume, noticed in the ScottWi Otographi- 



eal Mngazine for Slay, of the rcfxirts on Ihe French Expvditixa^ 
which in 1882, observod the Traaalt of Venns. The Ona« inhahii 
the oiutlcm part of tho main Uland; tbv Alakaluf direll on ibt 
smaller i»laatl<i on the imrtli-wetlern Ktde of the Arcbipelairo; atxl 
the Yagbatis, allied physirally and anlhrupulof^ically to i1m> 
Alakaluf, are found among the Miiilhem iMands. They are fir 
more mimerou? than the oilier Iribea, and, aa the Frmcb atalinn 
wai eatabilsbed in their district, tbe anthropological obsenrstioM 
principally rvlbte to Ihe^tn. The average height of the men {■& 
feet 3 inchcK, and of the women 4 /ccl 10 inches. Ttie slrallli 
large, comparatively high, and of mediam breadth. The tact a 
long and angular, with a narrow, lo^v, and receding forehea-1. 
The eye« are siiiall and brown in color, t!ie iw)«« concave with witfe 
nuBtriln, the mouth broad and the lip« thick, ami the t-Heek bone* 
prominent. The upper extremities are proptTtionwIly lung, ami 
the Lower short. The hair is black, stratght, and stiff. The skio 
is yellow, browDish or reddieh. Tlie YngbaDB are decidedly dif- 
ferent in type from the neighborini; South American racee, and 
resemble in their cwrporal peculiarities certain scattered tribes of 
the centrt> and north of Soulii Ami.'rifn— the Ouiu-nni, Coroado, 
the- Aimam of Peru, nnd, above all, tht' BoKKTudo, TtkPy an 
pniltably reiunanta of an early sub hracbyceplkalous race who wen* 
scattered by the invasion of the later hrachycephaloua trihea. 

— One of the early i^iues of D. C Heath & Co. will be a lilUe 
volume for primary achtiola called " Leaves and ('lowers," by 
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Exchanges. 

[FTCserchsrge to all, II olaativfacteryeliaraoicr. 
AddfMf a. D. C. Kodjici, St4 Br»ad>v>r, N«w Yc-rlc.l 



TasldonnlBt eoIds oat of bufllnesa haa aiiftailtr ot 
QnBijf.moaulsfl ipi^oimrus of Kortb AmencKU birdii. 
TnammalskDd ri^piIlM add skioB of thirds for Bkic, 
iDcludlng * full Yocti ouU'BCtlon of bird aklQii. Khov- 
iDit Booif tfT«U rarlationa of apsoiss: also quaBtUy 
of sbulta with bdroa of da«r and nmotatn aheoi). 
aad iDDUDt«d headi of bud*. Will pv* bqihI ax- 
ohaiice for Hawk Bjr caoiEr* with outBt. Appljr 

Julokly to J. H,. Tfiurtton, Hfi ToDce M., Toronio. 
•oadft. 



For (ichinn. — A Sne iliiriMn.k«T*d llulc in lealbcr 
corcMdcMe. lor ■ phoiogivph eamMa luiublc tor mak- 
ing laiiirrn ilide*. FEiite cu«( taf, and b ncaily new. 
U, (I. COX. MankAto, Ubn. 



T*sielMiig«: KspBriment Statloa buUtUDa aad 
re porta (or bull etlDB am] raportii uot In in;- flle. I 
wilt Mod Hat of what I bavc (or Axabaam. P. U, 
ItOLfS. Laks C\ij. Florlda- 



rinuhed tpMimciu of alt colon o( Vermont mirble fot 
fine fiTuili cr cryitnls. Will be u\ivn cnly (or vaEuublc 
M}«cimens bccauM «! i)i« cMi of potUhias. (iEU. W. 
PSRRV. State Gcolc^M. Rutland, Vt. 



:.— inicc copio oi '-AflMncan awtc 

on *iundiv Lnialation " 1S91, ^1.50. new 

'1 h« SibbaiE," by Harmon Kincibuiy, 

baili.'" by A, A. Pholps. ^%^^■, " Uuioigr 



For «xchaaK«.^ThRc enpia oi " Amcrltan State 
Papan Knrinf on *iundi}- ' 

and iiButed. lor 

iS«o: "The Sabb. 

d( tbc Iniuiuiion ol the Sabbath I^y, tti Uaca anil 
Abum." by Mr*. L. Kiitiet. 18^9; " Humaraui Phaaei or 
the Law, ' by tmag Urowne; 9> otlxi work* amoUDtioK 
lo T*lDe of umki (rchingad. on iKc i{urui(ni of Boverci- 
meoial lesiilAtion in icleicrce to kIIkImi. pcnonalTiberiy , 
etc. If piBfcTTCil. 1 will Bvll '*Aiaerii:aji Stale Papen, 
and buy other boalti on ibc lubiect. WILLIAM All- 
DISON BLAK.ELr,ChicaKo,]ll. 



Tot Sale at Eichange for houtu a cmnpleie (invaie 
cheotical laboraionr outfit. Incluijei iactc* Bn-kci lul- 
>n<e i*oofl 10 i-tomq), plaliuuni iliiliB and i-tticibles, 
■f^le molun. slaia. blowing apparatus, etc. Fai laic in 
pat I or wh'iie. Alui uiniplel* Hie o( Sii/rm^in'tytmrnal, 
iMe-iUj {Ac'71 bo4ndl;Sin>lh>onUn Reporli, iSs4-iB8ji 
U. S- C(7ut( Sitney, i^4'ia6i). Villi jiariiculan to eo- 
^uiieri. ¥. GARDINER. JR.. rcntftet. Coon. 



Wanted, in eicbauj;!: for the f.^llowing worki, aiky 
ttandard workt <ji\ Stirgrry aod on Diieatea of Cliildre": 
Wikon*! *' Amciican Orniibulo^.' i varft..:CoLieft' *'tttrds 
o( the Nonhwett " *nd " Biida of the Colorado Vall^." 
* vo1«.; MlcimS " Ijind and (tame Blnb ol Nev Ejiv* 
landr' SamuelV " (Juf Nonlwrn and Ka*t«ra Btrdi;" ail 
the RefotU on the Blrda of ibt Paafic R. R. Siif»ev. 
bound ia i vot*^ morooco; and a eonpUte itI oC inc 
Reporii of the Aikactaa (leoloKical Surrey. Pirate eUe 
edition! and datn b eortnpDDdins. K. LLLbWURTH 
CALL. Iligh Schooi. Do. Moinei. Iowa. 



nancr "runi ■ ict Afc la ."lorin nmenra 
^rvnte'i -|Klenienti of CeoloKv" (Coprn^ hi tSSi) 
miniiin," by A. K.WallaM. Oitgin of bpccici. '' 
»in. "Lketceni of Man.*' by t&rwin, ' Mao'i 



To tachanfic Wruhi'i " Ict^fc ioNorlh Amenra " 
and Le Conte'a "fileninili of 
lor "Pamin 
t™ C 

naco in Fiaiute," tfualey. "Mcslaf E*aIulion in Ani- 
mali." by Rotnanea. "Pre-Adamitea,'' by WInehelU No 
booki waalcd eicepi lateal ediiinna. aad booki in (ood 
condtuon. C- S. Brown, Jr., Vandtrbitt UnWenity. 
If whnlle. Tciui. 



Wants. 



Anyftrtta ittii'nf a /fiitian /Vr ti-4f< A A* iV fiaJt- 
driffy til tcitmlijSr mtt»immtm't, 9r amf pm»9 ittkiwf 
ttmt^iu It /t/l m Lilian t/ lAu <karatltT,tt iltktt 
»/a tnuirr t>/ niniit^tArmttt. ilramgkltimmn, 9r wA^i 
int. maj' A«|.( li* ' H'^mi ' imirtlrd unJir ikii kttJ 
Fail fi" cn*r, </ kt latMjin IJir fuH'iktr a/ t»t luit- 
aUi ckmrattfr- tf kit a/Uicalitm. .< my firrrrm itdkimt 
in/rrmitliam am amj iimli/ii fmriiiai, lii »jW*urf 
amy Hitmti^i: man.er w^g can in amy v>ay ml* Ikit 
criumm /or » fmrftv* rrtumaml vtik tht luttmttif 
Ike /a/rr. ii iardiallji imviltd I* dt *t. 

AXTBD.-Wd waotaoraod >Uaf UwCoUowts*, 
piOTldtBc««oaii ti«drolherboofcaaDdias^> 
bIii«» or b>]* tnom choap for oaab: Aea^lsaw, Loa- 
don. TOl. 1 lo CH. W, Jan. and PVb., IV: Aanof SUol, 
Tul.iidU: AmvHiau Auilqiutrtati. ToL I. >; Aawt- 
Ran ArchllrU, rol. 1 t« Q. 9: AmrrloaO' Art B«Tle*. 
vol. 3; AiDcrlvan Plaid, eol, I loVI; Ami^rlMka OmI- 
oglft. vol. I t<i C; AtDerlpitn UaoIiIuiBt. Tot. I to <; 
Art Amalniir, *□). t to T, O.-t.. '4; Art latvrabaua, 
vol I LoH: Art Utilon. rol, 1 to 4. Jan.. '44. Jvlr.^k 
BII)U'>tbi>ca«acra,TOil 1 to 40; Oudvfs LMlr'BBOOk. 
ntl.l UtVi; N«>«BiitUQd#r,*i>l II: ZooIo«1at. B«riM 
I and I, SrrlDB % rol. 1 to II: AIIod AnD«fLdal«(a 
Dovnii. lt«fiucr'*"UM B4n>k"Stot«. H3 4th Are. 
S., Mlaovapolla, Uttin. 
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AMTItD.— Bf a toudk tuan. a SwartiunorB CM' 
lBg« JDnlor, a pnaldiMi aa prlacljial III a piabtlo 
blgb sobool iu oca of Ibe Qulf biaioa. or •« ioBtnicter 
In bataaj. pfaraloloKV. and |[eolo|[F lu an awilmBiJ 
or Dormal B<ahooU Addreaa B.. cmc ol Ubrartaa. 
S«artbiDor« CciIIorv, PeiiD, 



W^ 



AKTGD.— A toMbvr of U(^uk7 who la famtDar 
with tli« tiiBBllB ol the HaoUltoB Uroup. a* 
Inatriictor ol Gt>oloi[)r diirlon Jul; ut-il nl the Nala- 
ral SolsnoA Camp un CasaDdaiKtia laltv. Apply to 
AI.HRHT L. ABBV. Dlnotot. ffit Aracllf An.. 
K'lClii-Hler, K. T. 



w 



ASTED.— To act m* corraapondafit fur oat or 
two dallj or wBBkly mmfb. HaT" votkedoa 
pnpxr forabinitcwojcaca Would I11i<- a poaUioa on 
odltorlal nati of hiinocoOB p«p«r, AddrMH OBO. 
C. MASON. 14 Situ St., lUrlford. Cono. 

TUANttLATUB <rAm«d to rvod OcrtDaa arob»ao> 
tural vockii at nliclit ;ui> wriiiac) One tamtnar 
with t(>cliiik'al iL-nuB deairod. Addrcaa "A ." Moa 
U<>, Nt'v York PuAt Offlae. 



VV 



ANTED.— A poslllan In • iDaiiiifaclurliici 

|]abn«Dii 1)7 a tnaciuTacturlBi; rbMttMaf la- 
rnDtlTc abilitr. Addr*B8 H. V. B , oa>« ol iWwc^ 
^ Broadway . M- Y, 

UrANTgO.-Books 00 Apatony and IlTpaeUai. 
V\ Will pajr c«ah of |[l>« almllar S.Hnka bl •■• 
cbnuin' AIsowadI nBdical battery va<\ photo oM- 
DH AHDRBSON. I»tt Stain air.. 



nt. 
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WANTEK.-AcnJIciir^KradUAlnirj naal 

Italulu)!, Ui Xra.v'a tin" ai.')«nivr at fl ^<''' P^ 
i-ear. In a Soucn^ni oal1o««. " ~ .. — - 

at pr^l - 

ant) Ola r. 



I 
I 



A BapUsi or • MMtod- 
ir(i>rn>d. MuHC alBO b« ■ fln(.elava laatlD 
A. H. Beata, Dos E, Mlll*dK«Till«. O^ 



ADDRBsa WANTED.- Will BOMw out plnaasMwl 
'\ tb« addrcaa of tho ttecrctarr of Ui« Amorioaa- 

Phlluloitti>JU SoolMy. Alao that of Baitert 8p«iM«v. 

"AUDJSOM.*' Room M. 1U( Uadlaoa SL. CaUoac<>> UJ- 
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A. Spear, Isl9 principal at the Mod*l School of Went Che»lfT 
~CFa>> StRle Normsl School. Thete phot vtudim con)bini' drill in 
r«B<liDK A'ith sound bolanicnl tntoriiuition, calculated to s^rw » 
a Ui^ful IRAKI'S Io Ittler otudf. At the sanie time care u takeD that 
the iofuriuBtioli «ball U; obtained by actual obserwatioD of lenre«. 
slema, aud flowifa. A f«ilur« of Ihis book to its arraDKeroenl, 
wbicli f Dables it to he Xakva up in tbe autumn, if lite Uud j oaanot 
be beKUQ in tbe apriog. 

— .Mepftinia. Januuy, 18U2, coDtalnc a map Bhovrisc the dto< 
tribatioQ of Planktou, in the North AtUmtlc, u» tar as it wn 
aacfrtained by the ex|NHJitiori of ih'.- HumlioMl Stiftuiii;. In au 
Bcronipnn.vmg paper, Jlerr F. Sclifjll diM.nuaktt ihi.* result of Ibu ex- 
pedition. 

— We learn from the SeoMah Geographienl Magazine that two 
handboolia of professional (nitiucttons for the (rUorHHnetricBl and 
to]K)Krapbical branches of tho Indian S«rvey l>i<partinent hare 
ju»t \>evQ i8*.uwl from the office of the former at Dehra Dun, in 
tht Norlli-West Provinet**.. They hare been prepared br Col'mcl 



O. Stahan, R.B., under tbe directtoo of Oolonel H. R ThuUlier, 
R R, thi^ Hurveyor^eners], and will prove nio«l Ufvful to the 
niitnero«is oflicera of that department, aa well aa to eludenta 
ai>d others id ihi", country who contemplate joining tbe aerrice. 
Some of tbe miecellaoeous chapters, such an lho«e on tbe care and 
treatment of elepbsniA and on tbe health and maoancmcot of m 
party, will be fouud to Ita^e a Rood d<!al of iotcmt for iha gen- 
eral rcudcr, while tbo more purely t«cbBical iiarto contain ftiU 
and inetrucUve informatfon as to tbe important and miscellaneous 
scientiAc tasba which fall to the lot of the Indian surveyor. 

— Br«>t Harte's Timng daughter. Miss Jpsaamy Harte. will malie 
her lil^rnry debut in tbe July Ladies' Home .lottrntil with n mo«t 
entc-rtalnintc description of " Camp Life In the Adlrondaclcs," in 
which it \a claimed every evidence ihow« itaelt of inherited literary 
tendencies not unlike tbo«e evidenced in Brei Harte'a earlier work. 
MiM Harte is a fcurl 'till in her teens and ha* arlipltc a» well aa 
literary proL-liv-ilies, aa one of the illtutratiooa a<.-com(muyiag ht^r 
first ;irlii-If sIiowh. 



Exhausiiojii 



m Mill lis 

A wonderful remedy, of the 
highest value in mental and 
nervous exhaustion. 

Overworked men and women, 
the nervous, wt:ak and debilitat- 
ed, will find in the Acid Phos- 
phate a most agreeable, grate- 
ful and harmless stimulant, giv- 
ing renewed strength and vigor 
to the entire system. 

I Dr. Mwin F. Vose, Portland, Me., naya: 
*'I have UMid it iu xay own cane when suffer 
ingfrom nervounexhauiition, with gratifying 
raanlta. I have pr«*crih«d it for ouuiy of 
th« variouA formi of nerrous debility, and it 
has DCTor failod to do ^ood." 
Descriptive pamphlet free. 

Kumford Chtmin) Worlu, Praridtncir R. I. 

Beware of Substitutes and Imitations 

CAIITlnN.--B« anre tbe word " Hora- 
rord's*' !■ an Ifae label. All others «ra 
>|iurluu». Never aold Iu bulk. 



r LITERARY OUTFIT FREE. 



A TEMPORARY BINDER 

Scimtt is now r«ady, and will be nailed 
poctpaid un receipt of 75 centx 

Bl'bU binder It ttronn. diinbti ftRd 
cicont. hA) gilt lidc-liclc. and al- 
lom iha upvning of ihc paft pw- 
l«<tly Bat. Aar ttunlxr uo be 
lakcit mil or n-plkctd withouidu- 
lurbing th< nitiitn. aiiJ th« [xpm 
aic iiol mulilBtcd for iubicquinl 
permaorni hindiog. I'llcd in thU 
bitidvt, ScitfUf'w alwaft ciKi««aiaol 
(or refwnc*. 

r D. C. HODGES. Publisher. 

■74 Bi««()w»y. New York. 



Asyor e ••Ddlng n> tl WP at coca %.vA menlioBluiE 
" binlniicic." vlll rscvlve a L'upj at "HlaU'riol 
Bkelobes uid Sr«oti Id the Coloalcatloa ol AiDi*rl 
ctt." tij O. B HatI A Buuiin! Bro biiok C-W»9 
laebeii, BK rairri, ItluctralMl. Tbl« la ■ r«iniUr 
4X0abiii.ik nti'l • ImrKalii »X tbal urioe .. t S m> 

an Pnvato LIbrarr Labala; taar alMnilil b« 
qmhJ bj aJl wlio own buuka . ...,.,. 

"Thf t.tiiiikry."»i(h>-tac«b ok eaoUkiatDC a 
hrlMf liHi mT mo*! luiporunt ■luidwd and inia- 
ofllatiMuf bi>oliBla*f*rrd«Mrttaeaiolll'*ra 
iur>-. liiivuilMl tor Uioas vbu ara Bb<ial lurm- 
Inir a library. HlDtaaboul vrkaj bn k«t«Tt«d 
•III] bov tki buy tliani. . . ... ... 

1 jear'sautMcrliitlMi to lb* "UUrftr? Llcbt." 
a nmnllilv uMfaaliiaiil A«oleiit, lle<l<«ral and 
lli>dMn Lit Mature ... . 
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pu 



^4.00 aetafti *»liia fcir $1.04. AampU oopr o( " Lit 
erar; Lljtht." 1(1 o»Dt» (iio«(«) card voatda). 

Adtlrtwa. Llierary Lin lit * 
MS tth A*«. *. MtnuMpolu. Minn. 
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STEEL PENS. 

Qi SUPFHIOR AND STANDARD QUAUT?. 
Leading Nos.: 048. 14. 130, 135. 239, 333 

For Salr 6y all Statiam-rm. 

THE EtTEtlROOK ITIEL HH 81., 
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THE WEEKLY BULLETIN 

OF HEW8PAPER AHD PEEIODICAL 

LITERATtrB-E, 

Catalogues and Classifies Each Week 

TiiR PRINCIPAL. CONTIlKTfl OP 
Tll£ PKBIODICAL. PRKtS. 

Tbat bajte maai «t nuLterlal bec it ofaw laaacmlbH 
10 Iba aa^at ■tiid'nt la now rvnilaTW) avallabla. 
SpMial attantloa U intiu-d to iLa Dullrtle'i 

INDEX OF TECHNIOAL LITERATURE 

Stod (or a/Tf* tamiiiteopji aod leara bov 

The Bulletin Supplies 

The Articles Catalogued. 

Addr«. THE WEEKLY BDLLETIH. 
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iDaiuD, .i|aaa» 



The LATEST IMPROVEMENT 
'"'TR STEREOPTlCONS nuBPATtsT 

MULTI-FOCWLi 

-ATTACH ^AE NT- 
PRODUCES PICTURES r«tc«l2ro£0FEETAT 

Ahr DISTANCE WITHOUT CMAHGIhG Ihi OB-JECTivE 
DE-.cniryivf fiHruLftfi''^ QUuEN;.Co P^ill^ 



THE CKEMPEST AND BEST ■, 



.67 PARK PLACE. NEW YORK 



PATENTS 

ForlRVKNTOftS. tO-paye UUUK IfBGE. Addreaa 
«.T.nucanM.Att(lr«ai at tAw.WaablagtoD, D.C 



CCai nOaiQ rm prnaf tar mtxiag. navlnvpur- 
OCin UrHLO. rt.«i>r^l >:ii>Ml(ilMtbi>Mirili«nla. 
IMaiy. wv un- differ l]iBI)ii-ic al abant OOia-Ulb Jwalcn' 



prtoMi roc.. (1. tiMi, n. 
aecnre m aMnin ttt ■ 

ElBmlaSila. TB and M Bmdway. New Toric Citr. 



',ti. Ttilt toararaoppcntDQltru 
aecnre a aMnin TTT cbeap. liOpp. Hts«alc«(*l<iKU' 

|tf..ln^lMbalc^ilpnlniiru 
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WORLD-ENGLISH. 

HANDBOOK OF 
WORLD-ENGLISH. 

Ex . Pt«ak]*Dt Aailr«« D. 
Wbit*. at Oon^tl Calrcraitr. 

aajrk; " I b*tJv>*> Ihal iha blgllMt Idtatvaui t>( Cliila- 

tl»n elvlUaatlnti and of bumanltT vould b« wrrMl 

bj its adiipllifii." 

" 80 iM down, oar toaraei la the b«at rot Ute world 
to uuilfl opom."— SmuUn Sag!*. 
■ It)* Idea of Mr. Bellii«a moab to r««»ianiead It. 

OOP*, l^a. 

"Tbe raaull la a laojtimgo whlob nanaol t%0 ta- 
tnaat vUb aeo»ptaBo«<."— Aufon lYatWfer. 

"World Bogllabd^aarTeatbacarofalooaatderaliOB 
of all attiOKM tabalum.''—itodfm t^mfpmoe Kat«t. 

t!«al. poMpkld. on rncolpl. of prim. 

N. D. C. HODfiES, B74 Bnudway, New Yorli. 



FOSSIL RESINS, 



Tbi« book i» tb« roKult of an attempt to 
collvct tbo KcattvriKl ovticcn of fuwil rviiiu, 
ftxeltulTe of tlioao oa amber. Th^- work ia of 
iDt«r«Rt also on accoant of d«a<?ri|)tioDii icivaB 
of the iniecta found einbediltnl in tfawa long- 
preserved exudations from early vegetation. 

ByCUREKCE LOWN and HENRY BOOTH 

12". t\. 

1 D. C. HODGES, S74 Broadway, H. Y. 



POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 



Vnr UK In Collcc« and Noinutl Schools. Price )» eenia 
Sani Ir< by potl by 

n. tKC. BODUKS, 8T4 Broadway, K. V. 
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QUERY. 

Can any reader of SeUnte cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say.) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this quer)' has been pub- 
lished far and wide among elec- 
tricians. 

First inserted June 19. No response 
to date, 

N. D. C. HODGES. 

874 BUOADWAT. NEW YOSK. 

JVHT HEADY. 

THE LABRADOR COAST. 

A JourOKl of two SumniKr Cruia«a to that 
r»gion; witli DotM on its evly di»coT«iy, 
on tho Ekkimo, on ica physios) K«o?rsphy, 
geology and nktuml liUtory, toevther with 
■ bibUo^rapby of charts, works and articles 
ralating to the civil ami natural hislory of 
th« Labrador Pcniu*ula. 

By ALPHEUS SPRING PACKARD, M.D., Ph.D 
8«. 5I8pp.,l3-90. 

K. D. C. HODG ES. 87^ Bro adw ay, I. Y. 

the"radiometer. 

By DANIEL S. TROT. 

This containa a Jiscuasioo of th« rMsonis 
far t)i«ir action and of tli<> phenomena pre- 
wnt«d in UrookoK* tuWi. 

Price, poalpHld, AO r«nis. 

N. D. C. HODGES, 874 Broadly, N. Y. 



AUTHORS AND PUBLISHERS 

Uaturl&l itTTftiigcil Mid *;uin[>llr<l (or nil klnilii »f 

WBrk*. piceuilDg QethMt. Maiitilci a •pvclalir. 
tndailtif ud oaUloaalnc. Addtrai O 8. BIVSR. 
M» N. igU Sinwt. PkilaOripbia. 



TO THE READERS OF SCIENCE 

PUBLISHER'S ANNOUNCEM ENT. 



WiraiK tti* paM mIi mootlu the nie of SHrncr \3j 
f^tnntlQo mmi attil wjmeu at ■ mrdium for prompt 
publlcBiiOE) and weakly dlicuHi on, ha* increased 
very mauriatty, w> Utat ttio pac«a an now well 
flliwl «a<;b w«»k wlUi orlgioal matMr. A» Ui« num- 
bor of theai prccnialnc eoatrtbDUDaa li Incraaalac 
at iba raia of ibrae cr loar aacb dar, U cannot D« 
loni baloro Stimrt at ttt praaaai ■!>• vUI M loo 
Bmall tor ibo ainoaDi ot maiMr olI*r«4. Wo bavo 
DDdvr coiifllanraUOn taerofora an colarremtnl ftf 
ttyc paper by Diin-niU(, but mw\ Ural lAam mo tein- 
par otOUrooMrttunnt^r ne toan advance in price to 
l&IW, wblcb vna ibo autwarlpUoa prl'^o from tli« 
■tart for four yean. u[i lo Jtino W. liw:. KurUior, u> 
carry out Ibo proiioaoO ealn'seiiirDC. we aball need 
Ova hoadtcdadditioQal lubtcflbeia. It y^uarocol 
alroady a «utMb.-rit>«r, aro tou wiiUuf to aid in mak- 
IDS BetntM mora wonny ot .^^l•>rl<:aa aclabliQc wort 
by bvoontof oa« T 

It coaa wtibout laylnft, iBai tbo demand lor gclan- 
OBs tlwraiura la ilmltxl, trbao «omparod witb that 
rorllMrature wblcb U mora to tba pvbUe taKe.ao 
Utal lb* raoalpia ot moat ot tb« S<J«niUla JonmalJ, 
la tblfl country, Co not pay iiatto tor tbeir pnutlnc 
and papoT, to say cotblns ot tLo otborltemautex- 
t>«asa> Wo say tills maralT lo anpbaaUw tn«(a-3C 
thai fcikcroui aad prompt aupport nuat be ac- 
corded Ihia n.ovc If it la to auccccd. 

Tlllcs of Soma Arttcl** Publiahtd lo SnlCNM adaca 
Jan. I, it^a. 

Aboriginal Nortb Amortoau T»l 

ActlbUn). 

Amanb^itep, KId(. ttaa tomb of. 

AulUropgI"K)'. lurTem Not«a ou. 

AmoDlciU Fuli^'iiluB [roui I><>iii«alki Pabrlca. 

Analomy. Tbe I'vacLlus ot. lo Advaacwl Uodloal 

snaanu. 
Aatronontloal Noiae. 
Botanical Laboratory, A. 
tiralD, A Few Cbaracurlatlea ot tha Avian. 
Calta, TM QvMlloa ol tbii. 
OoUooBon of Obflocia I'aad la Worabip. 
Doaf, Olcbar Sduoailon ot tb*. 
OlpbaoTUtTox-AlbumlD. 
BtynkoloflT of two Iroquolaaconpouiul Stema. 
Byo-Habita. 

Family Tralll^ rontUteacy.ot. 
Flahoa, Tho Dlnlrlbuilnti of, 
Foaalla, No[t<-'« of Na« Glfantlc. 
Oraaai^ lIomojiMra lujtirloui to. 
"Haalinc, Ulvlna,'" 
lleuitpivnua Moatb, Structura of ib«. 
llypuotUai auoug tb* r^Hsr^ultnaU. 
Uypnotum, Traumatic 
Inotati ooeopailaa of Na« York. 

laOuaaaa, LaUat l>MaJt> Coticemlai lUs flerms of. 
lofaul'B Moramanbi. 
lavoBloraaad XanutBOturara, tbo American Aaaocl- 

ailooot. 
Iowa Aoadamy ot Sglanoaa. 
Jargou, Tii« i.'lilaook. 
KlumaU) Nation, UagalailOi. 
LIghUiluK, TIM) NawHatbodot PTOiaetlu«ltulialnga 

Iruui. 
Lla«a]ou'a CurvM, BbnpLe Apparanu tor Iba Produo- 

Uou of. 
Usia* FtaniiObMrradonaou tb* Otowib and Cbomi- 

eal OompoaltloB of. 
Hlnaral DIaeororlea, Son* Bocant, In ibe Stato of 

WaablufWn. 
Haaauma, The Support of. 
Pataut OlBoa Bulldlut, Tba. 
Poobait Oophar, AtMiuptad Sitanntnatlon of. 
Payebokigtcal Laboratory In Uia Dalvatallyof To- 

rcuio. 
Pa} cbot('(1i-al Tralutttc, Tb* If «*d of. 
KnIn-MnklDir. 

Itlnvn. KvLJitllott of in* Ijoup, la K«ibraak& 
ijoluuun.: AIIIMKO. Tlis, 
Ktar, Tb« Haw, la Aurtia. 
Hioraca ot Dtorm^Watara on ibe Groat Plalna. 
Tuaublna of Sctanoe. 

Tlfnr.AIiew Sabra-Tootbed. from Kanaaa. 
Tlmbor Tr*aa of Wmi Virglula 
Tta.'hNbof iBMou. tiiructar« o(. 
Vviu-Korroait'iu, VMualila K> |>«rlro««its lu. 
Will, a liecoui Aualyiiia ot. 
Wiuil-8tonnB and Traaa, 
Wlnaa. TbtO BopblaUcatod FrecKh. 
ZooUigT In lb* Fublto Scboola of Waablngtoo, D. C. 



8one or tba Costrtbotora to aoimee Sla«* Ja*. 

Aaron. Ruceos H., Phlladatpbla, Pa. 

Allan. Harrlaon. Pblladvlplila, Pa. 

Baldwin, J. Hart. CDlror^Uy of Toronto, CaoMla. 

Baroae, Cbarloa Held. Maill»n, WU. 

Baor, a., Claik ralvernliy. WornMiar, Maaa 

Boa). W. J., Asiiculiural i:c>ll*8*. Mian. 

Boala. A. □,, MlUedsr'TllIn, Ua 

Baauckauip, W. M., Baldwin it I II*, N.V. 

BuBB. Prans, Clark (Tnlvaralty, Woroaawr, llaaa, 

Boatwlub, Artnur L, Mom.-Jatr. N' J, 

Bmdloy, MfltOD, Spiingflolil, Maaa. 

BrloLon, D. G., PbUaJelpbla, I'a. 

Cbaudl«r, H., Budalo, N.Y. 

Cumatock, Ttano. B., Tooaon, Arlaqna. 

Craf Is. F. W., Colorado Spring*. Col. 

DarLa. W. H., (larranl Collvga, Cawbrtdga, 

DlmnHick, Oaorg*, Ca&obl* lak", N-B. 

Parrtngioa, B. H., Afriouliural Station, Cbampain, 

in. 

Parr**, Barr, y*m Tork dty. 

Plaxnar, aimoa, Jobtm HopKlna tlnlveraltr. BatH- 

moro. Ho. 
Poebay, P. Mai, RocbMlar, Tt.Y. 
Galtaudnt, R. U., KaoOall Uraon, Waablaf too. D.CI 
Oarman, H , Uuaauin of Comp, Zooi., Canibrldcai 

Maaa 
Uoldan. Kaibarlua K.. A«rt«ultval CoDec*. Lalay- 

•U*. Iwl. 
aaM, Bdwu M., cbioBco. ni. 
Hal*. Qaon* $.. Bouoa. Maaa. 
Uai*. Uoraths OlnKHi. Oatarlo, Oanada. 
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lECTS IN POPULAR DREAD IN NEW MEXICO. 



^. 



BT C. B. TTLSB TOWilSXIfD. 



(he soiith-weslern portion of Ihe Unittd States there 
a&uy iosects (usiog the term ia its popular seOBe, aud 
iding Arachnida and Hyriopoda) which are more or less 
IqK ia appearance. The Mexican element, which lai-^ly 
itninatea, is wool to clothe munj of these forms in 
vtition and fear. Some of them are mon' or te<« pois- 
I, while others «r« perfecUj harmlew. The maliifDaut 
?e of the poimaous ones ia, aa a rule, greatly ma^tSed. 
» would forbid the delailiug iu this article of all the 
sa which are held in dread hy the Mexicans, and there- 
ooiy the most promiueul ones will be noticed. It 
Id also be mentioned that many Americans who have 

here for some length of time share to a large extent 
ean of the Mexicans in this regard. 
a centipedes {Scolopendra 8p.)\n southern New Mexico 
>1, as a rule, allain a length of more than four or Are 
Sume are /ound at times which measure nearly sii 
but these are exceptioual. They are often fouad iu 
>hc houBM, the roofs of which are thatched and cov- 
fvith earth. The summer rains diislurb them, and they 
I their appearance inside. Ko one can be blamed for 
ipg to pick up a large centipede, yet they are not ao 
prooa afl commonly supposed. As a general rule, a 

ammonia applied to Uie stings will allay all irrlttition 
rew hours, aud no swelling will occur. With «ome 
<D8 the effects are more serious. At some future time a 
* will be published by the writer, describing cases of 

and stings of this and other poisonous insects. 
B whip-scorpion (T^^grp/ionuff (rp.) occurs here rather 
Qgly, but altaiDB a good size. It is certainly a formid- 
lookJDg beast when full grown. The Mexicans call it 

rl, and believe, so I am told, that itn bite is sure 
A. centipede is no comparison to it in the eyes of a 
MQ, who would as soon face a rattlesnake or a Oila 
Iter. I have been unable as yet to tlnd anyone here 
has been bitteu by this insect, aud the only specimens I 
were brought to me dead. Some authors declare il to 
kmilreB, while others assert the contrary. I believe, 
▼er, that a bite from the jaws is more or less poisonous, 
ag a recent excavation in the city of EI Paso, Texa-i, a 
of Mexican laborera was paoic-strickeD on the appear- 
in the holo beside them, of a vifiagron which had been 
»ed by n stroke of the shovel. 

e scorpion which occurs here is the smaller light-col- 
{Buthua 8p.). which does not attain a length of much 
two inches, and is usually smaller. It is dreaded 
i^ans. but the stiag is not more severe than that 
and oft*n causes no swelling and but little irri- 
which passes away in u short lime. 
of the Solpugi(i<B (probably Datemts np.) occurs 
This family is closely related to the scorpions, and 
some very strange-looking forms. The species in 



question att«ins t length of about one and (hi«e-qaar<en 
inches. The head consists ^tiTj largely of two massive pairs 
of jaws, side by side, the two jaws of one pair working ver- 
tically on each other instead of horiiontally. The pair on 
one side can work independently of that on the other, and 
this ioleosities the strange appearance of the ins«cl. These 
are held in great dread, and are doubtless in a certain degree 
poisonous. 

The so-called tarantula (Z/{/co«i sp.) comes next, and is 
undoubtedly the most venomous arthropod we have in this 
region. It is usually considered deadly. Its bite is attended 
with serious consequences, if we can believe reports which 
appear to be well authenticated. The largest specimen I 
have seen here meuurea two and one-half inches in lUa 
length of its body, which is as large as that of a half-grown 
mouse. 

A huge unshapely cricket (Sfenopelmatus gp.) is called 
mi/fO de la tUrra (child of the earth) by the Mexicans here, 
for the reason that it occurs in the ground aud is supposed 
to resemble an infant in the form of tta head and body. Its 
bite is believed to be fatal, and the writer once excited 
the admiration of all present hy offering in public to handle 
all Bpectmenn that were brought him. The jawR are large 
and powerful, and doubtless cau bite quite severely, but 
there is nothing of a poisoootu nature connected with the 
bile. The Mexicans also have a superstition that the Steno- 
pelmatuA enters the uterus of pregnant females and cauMS 
monslrusities. Perhaps the dread of this cricket has arisen 
from the fact that in general appearance it greatly resembles 
the Bolpugid mentioned above. 

The rear-horse {Mantis ap.) and walking-sticks {Pha*- 
midce) appear to be confounded by the Hexican.4, and "old- 
timers " as well, under the name of campamoches. It is 
one of the most firmly grounded ideas in the mind of the 
average New Mexico resident, that these insects, when acoi- 
dentslly swallowed by horses or c-altle, are sure death to the 
swallower. No idea apparently could be more ahsurd, and 
none is harder to dissipate. I have been told repeatedly of 
cases where the animal was immediately cut open, and in 
no case did the operator fait to 6nd a eampamochf in the 
stomach. Such piwitive declarations would almost incline 
one to the belief Uiat some poisonous properties were real- 
dent in the bodies of these insects. 

Afrtcoliursi Collvffo, LM CruoM, ir«w X«ilo<\ Jaua & 



SCIENTIFIC WORK IN CANADA, AT THE ELEV- 
ENTH ANNUAL MEETING OF THE ROYAL SO- 
CIETY OF CANADA. MAY 80 TO JUNE 2. 

FiFTKES papers were read by fellows of the Royal Society 
of Cauada at its last meeting, just closed, in the Section 
(IV.) of Geology and Biology, and Ave more in the Depart- 
ment of Cbemislry and Physical Sciences (Section III.). 

Of the latter. Professor Chapman's paper "On a New 
Form of Application Goniometer " is of interest to geologists 
and miueralogisls. as is also his additional note "On the 
Mexican Type in the Crystallization of the Topaz, with some 
Remarks on Crystal log raphic Notation." 
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Then comM ProfeMor J. O. MAcGregor's addr*« on " Tbo 
Fundamental Prinriplea of Al«traot Djnaiuic«." Here the 
iudep«ndeDC« of Xewlon's three Lawb of Motion is first con- 
ridered, and an attempt in made to establish it: Majcwoll's 
deduction of the Bret from the "doctrine of space and time" 
and Newton's supposed dediictioo of the third from the first 
Iwiog subjected to criticisra. Their sulHciency i» then dig- 
cuased. U is shown that Newton's second interprelation of 
the third law cannot be reganled either as an enunciation 
of the law of the conservation of energy or as an hn>othesia 
from which that law may be deduced, and a fourth law is 
Ku^gested, aclmittiug of this deduction. It is then pointed 
out that, owing to the essential relativity of acceleration, Itie 
lawa of motion can hold onl; by reference to certain pointa. 
Tliese points are deleruiinod, and more precise enunciations 
both of the laws of motion and of all deducLionti from them 
are thi» obtained. Finally, it h shown that the fundamental 
bypotbeties from which all the la«« of abstract dynamics can 
be deduced, may be reduced to two. 

Geology and Pal u.>o otology come in for seven papers, as 
follows: Presidential Address, by Mr. G. P. Matthew of St. 
John, N.B., "On the Diffusion and Sequence of the Cam- 
brian Faunas." In this address an attempt is made to dis- 
tinguish the littoral and warm- water fanoasof the Cambrian 
ag« from those which mark greater depths of the sea and 
cooler water. On the hypothesis that species capable of 
propagating their kind in the open sea would spread rapidly 
to all latitudes where the temperature of the sea was favora- 
ble, luch forms as tbe graplolites are taken as fixed points 
in the successive faunaa. Tbe relation to the graptolites is 
noted of various speciev of other groups of animals, as they 
occur in different countries. It thus appears that several 
genera appeared Qrst in America and afterwards spread to 
Europe. Ou the other han<}, a very cloiie connection appears 
to have existed between tlie Cambrian faunas of the north 
of Europe and those of the Atlantic coast of North America. 
Hence it is inferred that the temperature of the sea of these 
two coasts was similar, and the coooection between them 
direct and unimpeded. Equal temperatures in these differ- 
ent latitudes would be maintained by a cold current flowing 
from the Xortb European to the North Atlantic Coast. The 
evidence available seems to point to a migration of the 
American ttpecies by a route to the west and north of the 
main part of the Allan tic Basin. 

Mr. Matthew contributed an additional paper, entitled 
" Illustrations of the Fauna of the SI. John Group, No. VII." 
This is the final paper on this subject, and treats chiefly of 
the fauna of the highest horitoo in the group. It will be 
accompanied by a list of all the species of tbe St. John group, 
showing the several horiion.<) at which they have been found. 
From the highest horizon itself, the species are of the age of 
those of the Leirs shale, or thereabout, as shown by Ifae 
graplolites found here. There are several Ortbids. some of 
which are identical with, or are varieties of, .species nf the 
Leirs limestone described by Billings. Tbe few trilnbites 
known are of Cambrian types, and include a Cyclognathiu 
allied to C. micropjfgus and a Euloma. Several miuute 
pteropods occur in these shales, with the graptolites. 

Sir William Dawson. F.B.S., prescntM a paper "On the 
Correlation of Early Cretaceous Floras in Canada and 
the United States and on Borne New Plants of this Period." 
The purpose of this paper is to illustrate tbe present state of 
our knowledge respecting the flora of Canada in the early 
Cretaceous, and to aoCtce some new plants from Anthracite, 
K.W.T., collected by Dr. H. M. Ami, and from Canmore, 



collected by Dr. Hayden. It is a continuation of the author 
paper oo tbe " Mesozoic Floras of the Rocky 
Begton of Canada," in the Transactions of the' 
of Canada for 1665. 

Sir William then introduced Dr. Ami's paper 
Occurrence of Graplolites and Other Fossils of Ql 
in the Black Slates of Lillle Metis, Que." The 
tains notes on, and deacriptions of, graptotiteB 
fossils from a small but interesting collection ml 
William Dawson in rocks closely related to those fr 
the remarkable fossils v^ere described conjointly 
George Jennings Hinde. 

Mr. J. F. Whiteavea, paliBontologist and zoologist to Ibk^ 
Dominion Geological Survey, read two papers, and it 
duced a (bird by Mr. Lawrence Lambc. In his first paper< 
the "Pcaailtiof tbe Uud»on River Formation iq Manttohs,* 
Mr. Whiteavca gives an historical sketch of tbe discovery 
and collection of fostiils of that age. by Dr. R. (tell, in 1^73: 
by Dr. Ells, in 187S; Dr. Bell, later, in 1679; and by Messt*. 
T. C. Weston and D. B. Dowling. in 1884 aud 189I-S8. r«- 
spectively. The object of the present paper is to give as 
complete a list as possible of the fossils of this formation in 
Manitoba. There are now as many as sixty species in th* 
Museum of the Survey at Ottawa. Mr. Whiteaves'a seeoed 
paper deals with " Notes on the Land and Fresh-Water Hol- 
lusca of the Dominion." Mr. Ijambc's paper contains an 
account of the results obtained by that gentleman from s 
microscopical examination of recent sponges collected, in tbe 
waters of the PaciQc, along Lbe British Columbia or Canadian 
coast. The paper is entitled, "On Some Sponges from tbe 
Pacillc Coast of Canada and Behring Sea." It will be illus- 
trated with drawings made by the author, who is artist to the 
Geological Survey I>epartmcnt. h 

Professor L. W. Bailey. Ph.D., of Frederickton. N^ 
Brunswick, gives the result of his "Observations on the 
Geology of South-Western Kova Scotia," in the counties "f 
Shelburoe and Yarmouth. A careful description of lbe 
various contacts and occurrences of tbe auriferous rocks and 
other masses follows a review of the geological structure of 
the district in question. A geological map accompanies the 
paper. 

' ' On PalRDOZoic Corals " is the title of Professor Chapman's 
contribution to palseontological science. It is an attempt lo 
simplify th«determinalt<msof genera in the so called "Tabu- 
lated and Kugose Corals of Palteosoic Rocks." J 

Dr. Wesley Mills's paper on " Hibernation and Alliflfl 
States in Animals'" referred to the winter sleep of groups of 
animals below vertebrates, hibernation in cold-blooded ani- 
mals, hibernation in certain groups of warm-blooded animaJs, 
experimental study of tbe winter sleep of the bat, and 
especially of tbe marmot and allied states in man: all of 
which was followed by a discussion of the true nature of all 
such phenomena. 

Dr. George Lawson presented two important coatributit 
lo botanical research. The one bore " On the Literary 
tory and Nomenclature of the Canadian Ferns," the ot 
consisted of " Notes Supplementary to the Revision ot Cana- 
dian Ranunculaceu>." The objei't of these notes, tbe auth< 
said, was lo bring together such additions as have been mi 
to our Kauunculacew by Canadians and others sioo> tbe fit 
paper was published, in 1883; also to discuss certain mt 
points in uomenclature and specific trlations, that bavq 
started by French, German, and United Slates writer* 
botany; further, to bring our knowledge of the 
Rauunculscese up to date. ' 
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Rev. McMKA Harvey of 8L John's. Newfound la ad, and a 
"new felkiw of the Boctcly. contribuled a most importuil 
pap^r "On Ibe Artificial Propagittioii of Marine Food-Fishea 
and Rtiible Crustaceaas." This pa|>t;r d«aU Qxteueirely witb 
the ri8« and progr«aa of pisciculture. th« importance of 
modem fish-oallure, artificial increaae of fresli-waler and 
anadromous Bshea. also the mulls obUioed bj private and 
national enterpriaee. Aqui-ciilture majr yet approach agri- 
culture in usefuluesB. Scieulitic study of flKli-life and the 
pbysica of the sea bore intimalelv on the value of flfihi^ries. 
The work carried on by the United Slates Fish Commission, 
by the Canadian Department of Fisheries, and the siiccesa of 
Norwegian pisciculture, along with Ihe great results already 
oblAined by lobster hatching with the Nielson process, are all 
discussed by Dr. Harvey, and many important facta of great 
economic value are noted. The paper ends by calling alten- 
tioD lo the need of fishery schools and biological stations in 
Canoda, for the study of ftsh, and other auiuials of the sea, 
of most importance to man. Tbeae ore of national impor- 
tance. 

Mr. James Fletcher, F.L.S.. and Dominion entomologist, 
contributed two papen* in that branch of work. The first 
was entitled, " Report on a Collection of Coleoptera made on 
the Queen Charlotte Lulands by B«v. J. H. Keen and J. 
Fletcher;" Iheaecond, "Thenseof AmeoitesasInseclicideB." 
Both proved highly interesting and useful. 

At the closing general meetingof the society Lbe following 
were elected to office: president, Dr. J. G. Buurinot; vice- 
preaident. Dr. George H. Dawson; honorary secretary, Mr, 
Jamea Fletcher; honorary treasurer, Dr. A. R. C. Selwyn. 
In Secliou III. and IV., which deal more particularly with 
science and scientific work, the fo]lowin(ir were elected offi- 
cers of nections: Stwtiou III., president, Professor E. J, 
Chapman; Section IV., preaident. Mr. Whtteaves; vice-pren- 
idenU Profeuor Macouu; secretary, Professor D. P. Pcnhal- 
low. 

The discussions which took place on the papers read were 
lively throughout, and interesting poinls were brought U> 
light. 

The BoyaJ Society of Canada unanimously agreed lo iii- 
ite the Oeological Society of Ame'rica to meet in Ottawa in 
tmber. 



NOTES ON STAR PHOTOGRAPHY. 

BT aosTK ancacooc. 

Thb writer would beg the indulgence of those aRtmnomers 
who may be induced by the iMv to read the«e lines iu the 
expectation that they are the reaults of practical work in 
photographing stars. The^e. unfortunately, be cannot give; 
but inasmuch an thi> astronomers have ao liberally availed 
tbemselrea of the simplified methods of modern photography, 
which they can carry out more or tens satisfactorily them- 
selves, it is only fair that photographers should have a word 
to say now and then in behalf of the branch of iuvestigatton 
which they represent. By the term photographers I do not 
ku mere operators In the dark-room, nor amateurs who 
Smh make fine pictures, nor anything of the sort, t mean 
what may be beat designated as photographic chemists, who 
snt proclically familiar with the subject from a chemical and 
sciantific standpoint, and capable of conducting researches 
and designing and using apparatus for that pur{)Ofte. It is 
<ertaialy true that astronomers generally have neglected the 
surest means of achieving the highest suocmm and advaoce- 
meut iu their photographic work, in that they have under- 



taken to carry out themselves that part of it which ought to 
eogaee the atleutiou of the highest skill aud knowledge of 
the pbolt^raphic cliemiat. So little is this fact recognised, 
that we actually sent a party to photograph the last eclipse 
of the sun in Japan, absolutely without either a photogra- 
pher or a photographic outfit. So for from any effort to 
utilite the latest knowledge and melhotis for eclipse work, 
that expedition might easily have proved a total failure from 
the absence of the esaenlials for common work. Wbea the 
expeditioa to the coast of Africa was fitted out. great atten- 
tion was given to designing certain forms of apparatus; but. 
if I re^-ollecl aright, no photographer was chosen unlil a few 
days twfore its departure. Then acertaiu commercial brand 
of color-6en.4itive plates was chosen, but on what grounds, 
or whether ibe spectrum sensitiveDess of thoae plates was 
tested at all, I have never learned. There will be an excel- 
lent opportunity for eclipse work next year: but if anything 
new is to be learned from it. the work of preparation ab'>uld 
be^iu now in a photographic laboratory. We bavo apparatus 
enough, or we know perfectly well what is required, but we 
do not know the photographic procewt best adapted to the 
work. 

It may be bul an idle drcAm. but I hope to see a photo- 
graphic laWratory established in connection with one of our 
large observa times or universities, not for routine work but 
for purely scientific research in photographic chemistry, tnich 
as wilt enable ua to apply the latest knowledge to astronomi- 
cal and spectrographic work. 

An announcement has recently appeared, to the effect that 
the French astronomers have begun to doubt the value of 
negatives of stellar bodies taken on oKhochromatic plates, 
because the stellar discs are anrrounded by a strong aureola 
due to the aberration of the red rays of the objective. For 
this reaaon the permanent committee on the chart of the 
heavens has decided to exotudeortbochromatio plates for such 
work. 

I presume everyooQ finds some saltsfactiuu in saying. "I 
told you so." The announcement leads me to publish now 
an article, 00 this subject, which was written in Japan be- 
tween four aud five years ago. It was p«rfeclly clear to me 
at that time, that color-sensitive plates were being used in 
astronomical work when the very opixwite kiud of plates 
would have been much better for the purpose. Instead of 
extending the sensittveaeos, it should have bMn restricted 
as much as possible. VLy article was not published because 
I deemed the facts too obvious to require discussion. But 
siuce &[. L&)D Vidal, editor of Le Moniteur de la PKoiogra- 
phie, has taken, as I believe, an erroneous view of the matter 
in opposition to the practical reaults of the astronomers, I 
have looked up my old MS., and publish it herewith without 
change. 

I would add that the optniou then expressed as regards the 
future of collodion plates, for all scientific work, has been 
greatly strengthened by the results of later investigations. 

The article referred to is as follows; — 

The ao-calted isocbromatic. or orlhochromatic, sensitive 
plates bavo been recommended for use iu astronomical pho- 
tography, in order to obtain impressions of red or jello* 
stars along with those having more blue aud violet light is 
their radiations. Spectroscopic observations have shown 
that the light of different stars ditfeni very much iu the pro 
portion of highly refrangible rays, and this difference must 
be of great infiueuce in determining their photographic ac- 
tion. The ordinary aensitive gelatine plates |m«s«ss a maxi- 
mum of wnaitiveness near the Frauahofer line H, but some 
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action can be traced ioto the yellow as the malt of very 
loDB exposure, or even still further. Forordiaary expo8ur««, 
however, we may consiiler that the actinn dofts not pass the 
blue, particularly whea pholographing bright sources of 
light, such as the stars, because the more refraogible rays 
are BO very moch more powerful in their effect upon the 
iplale that they exert their fuM action before the others can 
[make a visible impressioa. To extend the time beyond that 
point would result in a reversal of the etfeet sought for, a 
change in the character ol the negative, and »eriou8 irradia- 
tion or spreading of the light around the image, renulling in 
impaired deGnition. With ordinary sensitive p1ate«. tbere- 
fore, the images we photograph are imagen made with blue, 
Tiolet, and ultra-violet rays, covering, indeed, a considerable 
range in the Bp«clrum, but excluding a large aniJ importaut 
portion of it. 

The differences in the character of star radiations are so 
considerable that the blue is sometimes very strong and bril- 
liant, even exceeding that of the sun relatively to the other 
parti of the spectrum, as we 6nd it in n Lyrae and in Sirius: 
while in other stars the temperature is so low that there is 
scarcely any blue, and liue-abtorption gives place to Hutinga, 
or even to the bright lines of incande&ceace from cornels and 
nebulae. It is obvious, therefore, that one tiar not only 
differs from another in glory as seen by the eye, but the 
photographic plate, which lakes no accouut of any colors 
beyond its limited range of sensitiveDcas, tends to exaggerate 
Ihe difference, and give utterly false evidence of relative 
bnghtoeM. For a red <ttar may appear very bright to the 
eye, while its image on the plate would be very faint or 
perhaps scarcely discemable. 

With orthochroniatic plates the result will be different, 
provided the telescope itwlf is nut at fault. We will aE)«ume 
for the moment that the telescope is so constructed that the 
*' chemical" and visual foci exactly coincide, and that the 
plates are equally sensitive to all the colors of the spectrum. 
Theu the uegaiive will show exactly what is seen by the eye, 
and th^M^ are the only conditions under which such a result 
can be perfectly attained. 

I>oublIeM such perfectly corrected telescopes, or perhaps I 
should say such as are so corrected within the limits of the 
opticiMu'K skill, are rarely available, and a very usual plan is 
to make certain corrections for ordinary telescopes to ailapt 
ibem to pbotosrrapbic work. The effect of these corrections 
now deserves consideration. 

The difference between the so-cailed "* chemical" focus 
and the visual focus of a telescope may be little or it may be 
half an inch. In either case t)ie photographed toiage will be 
decidedly out of foous if allowance for this difference be not 
very carefully made. The UBual means of doing this Is to 
change the position of the platc-holdcr, and find ihe place of 
tbe sharpest dedoittou by trials. By properly arranging the 
ground-glass and the plate-holder, the plate will always be 
in focus for the actinic rays when the image appears sharp 
ou the ground'glass. 

Having accomplished this result, we have succeeded in 
doing precisely what we do uot wish to do, viz., instead of 
arranging the instrument to phott^raph what the eye can 
see, by means of tbe extended and uniform sensitiveness of 
an orthochroniatic plate, we have arranged it lo define only 
with blue vr violet rays, and have restricted ita range to 
stars that are specially cbaracteriz«d by highly refrangible 
radiations, effectually cutting off the red and yellow stars, 
and rendering the use of orthochromattc plates not only uae- 
CBS but positively objeclioDable. 



As regards the red and yellow stars, tbe greater portion ' 
their light will be brought to a focus at the point of dii 
vision, not on the sensitive plate: and the feeble radl 
of higher refrangibiHty, being too weak to act 
upon the plate, such stars will be but faintly tW 
tbe negative. The rays not focussed on the 
tend to blur the images, and this effect will be 
Douuced and objectionable) iu proportion as the 
Mnaitiveneiu of the plate to the different parts of 
trum is increased. For this reason the must perfect 
would be produced, under tbe conditions described, 
ptatea sensitive only to the particular rays that for 
image ou the plate, or else by cutting off tbe other rays by a 
screen, thus working with monochromatic light. 

It is possible that there may be some object in pbotograpb* 
ing stars with the different colors of the spectrum separately^ 
in which case orthoehromatic plates can be so prepared thafi 
they will select the particular light required, aud such otw' 
servatioiis may be made with ordinary teleKopes. correctiag 
them for each Kt of rays in turn, in the manner descrit 
But if I correctly understand the purpose of photographi 
star-maps, they are intended not only to represent tb« dt 
tribuLiou of stars and their relative potiitions, but also to sboi 
(heir respective brigbtnesK, or, as we usually call it, magni- 
tudes. Now magnitude measured by brightness is not the 
same as the photographic action of the stan upoa a plute of 
resipi^ied speclrum sensitiveness, such as all ordinary jienfti- 
tive plates, and this, although a self-evident proposition, baa 
not received in practice the attention it deserves. On the 
other hand, ortbochromslic plates will give perfectly truth- 
ful representations of the stnrry heavena when used wiib 
perfectly corrected telescopes, ai already explained, and that 
they will only do so under such conditions is, I believe, oit^ 
vlous. 

If it is posaible to make plates of uniform sennitiveoess i 
regards tests in the sensitomctcr, and also as regards all lh4 
rays of the visible spectrum, and if such plates can be pro- 
ducer] regularly in large quantities, we may consider the 
problem of photographing the stars to be satisfactorily solved. 
But much yet remains lo be done before a plate that c*n be 
regarded as standard can be adopted. The composition of 
tbe emuUion, the manner of reudering it sensitive, the meant 
ofteHtingtbe plaleu. includiug the standard of light to be 
used in the process, and the keeping qualities of Ihe plate*. 
must alt be thoroughly investigated before it will be safe 
adopt a standanl plate for utiiveniml use, Nevertheless, 
are in a position now lo begin practirnl work, and the 
suits will be of permanent value if we act upon the proposi-^ 
tion that with orthoehromatic plates there ia no distinction 
of chemical aud visual rays, and that such plates can only 
be advaulugeously employed when nil the rays from red b> 
ultra-violet ere brought lo a focus in a sioj^le plane. 

I do not venture upon any speculations as to the probably 
best method of preparing color sensitive plates for astronomi- 
cal work, for the reason that new methods are constantly 
being tried. I will say, however, that I deem it n<»t at all 
improbable that collodion will be fouud superior to gelatine' 
as a vehicle for the emulsion, and althongh the gelatine plaK 
are at present more rapid than collodion emulation plal« 
there is no obvious reason for this, further than 
yet know bow to make extremely rapid plates wi: 
But there are some objections to gelatine and untx- u 
dion. GelatineswellfiiD water, particularly in wwr' 
and, although this defect can be to some extfi 
it is really at times a serious trouble, which no uo( 
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pUleo can eotirel^ or»come wilhout > sscnBce of olber 
qualities. 
Tlif tfitnl point iu fftvor of collodion is that it seems to 
end itself peculiarly welt to lh« productioo of color sensitive 
plates, and Ibis, coupled wiib liic uuiforniity of tbo maleriai 
that can by proper nieAns be secured and the nlearness witb 
which it works, leads me to nnticipale that it will evenlually 
rival ^latioe for fine, delicate work, and I believe it will 
com« to be highly favored id astronomical work and spec- 
Irographic work. 

Wuninswn, D.C„ Jans Ift 



K\L PHENOMENA IN NORTH-EASTERN NEW 
YORK. 



ST a. S. KILLOOO. 






OK CorKTT. the very north -eustern county of New 
offers an interesting fleld for studying glacial phe- 
nomena. Tbe rock slrise (feaerally are nearly north and 
•outb, though in one place at least they arc almost east and 
west. Id many places tbe outcropping ledges are oval mounds 
with their longe&t diameters in the general direction of the 
supposed motion of the glacier. 

There is an abundance of marine shells everywhere in the 
'owpr lands. These ukay be near the prraeut surface and 
turned over by tbe plow iu such quantities as to make tbe 
fields white, or they may be found from 5 to 10 feet under 
ground. A slmtum 2 inches thick underlies uiucb of Flatts- 
burgh village at a depth of 6 or more feet. These nr« Saxi- 
cava arctica and Macoma greenlandiea. Others undoubt- 
edly are present in this county. The bigbest I have yet found 
are 346 feet above tide-water. 

Id Beekmantown ends a lortuous kame, over 30 leet hinb, 
which has been traced and mapped north into Chasy, 6 
miles. Much of this is laid down upon clay of tbe former 
lake- bottom. 

Tbe lower lilopes of Kutid Uili and of Daunemora Moua- 
lain are covered with deposits of till, which wells of &l> feet 
do not ^'o through. I have been over muck of this surface 
for a distance of 30 miles north and south and oft: milfs 
east and west. There are scores of kame-like ridges from 
9 to 70 fe«-t high, generally runuiiig iiorlb and souiti, but 
sometimes in all directions. These ridges forma large num- 
ber of Bwamps. varying in size from half a squar* mile down 
to a few rods. The bowlders and cobble stones in these de- 
pOBilii are largely of sandstone, which crops out iu immense 
surfaces in tlie northern part of the county, and probably 
lies uudernefitb much of this lill. At Cadjville in the Sara- 
nac valley, 10 miles from Lake Cbamplain, the glacier moved 
across the old valley, mukiuif by its deposits a dam 2 miles 
wide and upwardu nf 100 fret high. This dam made a lake 
8 or 10 miles long, 2 miles wide, and in places KK) feet deep. 
This lake has been entirely emptied out. Tbe t^rtmac River 
has not only cut a channel through this till dam. hut has also 
made a gorge 60 or more feet deep iu tbe saudetone that un- 
derlay Ih* lower half-mile of th« dam. Probably tbe old 
baried channel is not far distant. What was unce the bottom 
of a portion of this lake is now known as the "seveo-mile 
run " in tbe Saranac River. 

Tbe L«ke Chsmplsin of the closing glacial j)eriod reached 
ap to tbe lower border of this glacial dam, ROO feet higher 
than tbe present lake and 60U feet above the sea. When at 
its highest level % plateau was formed that extended 2 miles 
or more out in the lake. After a time the lowering of the 
■^bke by the erosion of its outlet left this plateau uncovered. 



Then a second was formed, perhaps 2&Q feet lower than the 
first, spreac'iog out several miles. A third lowering formi-d 
a third plateau, on which much of Platlsburgh village now 
stands, and which makes "' Tb« Plains," south. Tliis third 
plateau in general is from &Oto75 feel above the present lake. 
and. like the other two, is composed mostly of sand. Nearly 
all the time while these plateaus were forming, the outlet of 
Champlain was south into tbe Hudson. 

A dam of 60 feet now in the Richelieu would throw the 
Champlain water into the Hudson, unless there is n lower 
volley out from the HissiMiuoi Bay. B; erosion of tbe valley 
from Wbiteball to Fort Edward tbe lake waa lowervd until 
the ice had retreated enough to allow tbe Richelieu lo be 
made. I have not studied the conditions between >kruth Bay 
and the Hudson. For a time this may have been one of the 
southern ouileU of Champlain. Tbe Champlain Canal <t 
Fort Edward receives its water from a ft-eder which taps the 
Hudsim at Glen's Falls. Utiit water from the Hudaun flown 
north now from Furl Edward in tbe canal, and empties Into 
Lake Champlain. 

Did the pre-glacial upper Hudson flow through into th» 
old river bed which is now lake Champlain and thenoe into 
the St. Lawrence valley f 

n»ttsbuf gb. HSwm York, Jaa* IS. 



NOTES AND NEWS. 

In a circular, " American Reports upon Anatomical Nomen- 
clainre." issued last winter by Professor Wilder. ai Secretary of 
the Committee of the AsKicialioo of Ameri(.-an Anatumiste, in tb» 
third paragraph of the third page, the Chairman of the Com- 
mittee of the AnAtomiarhe Ge»ellwhart Rhauld lie Prufyasor A. 
von Kbiliker, and the chairman of the American divitiinn (ap- 
pointed in 1801 hythe Amcrictin Association for the Adrancem(>nt 
of Science) of the InteroaCtonal Committee on Biological Nomen- 
clature should be ProresNor fi. L. (loodate. Profesmr Wilder 
deeires to express hift regr*>l for the enora. due in tlie cine case l» 
bis owD mii>apprehensic>n and in the other to a clerical miHtake. 

— Prpfessof Bariieleben has recently delivere«l an addre^ hi Ber- 
lin on the modem bullet {Bnliih MfdienI Journal. May SI), Tb* 
modem rlQe sends a bullet with a norrow cylindrical form dd-I 
pointed apex, which at a distance of 1.000 metres has the power 
Hi pass through several human bodies or (o disable two horres. 
Its line of flight differs but slightly from the line of sight. It has 
an inner core of lead enclowd in a csKtng of steel nhich prevent* 
the lead frfim liecoming dfformec) and spreading at the point of 
contact. This change is of much tntfrtst for military surgery. 
The bullet is lighter than any of the lend hnlleis. but Is sent with 
a grmter Telocicv. On account of its velocity and its small sur- 
face of nmlact, it merely ponchc* out a hole causing very little 
commtrtioii of the meighboriOK partH. It ia more likely to caus» 
fatal bwmorrhsKe than the old hiillet. if the new bullet wound*' 
at hII it will have xurlicient power to |«h9 through nay part of 
the body. Colonel Boonen -Rivera, io his report on tlie civil «ar 
in Chili, the only war in which Mannlichrr rifles have iM^n u«ed, 
oajrs thai the number of dead on tbe baltleBeld was four limew 
larger than that of tbe wtiuoUed. The effect of these huUels cm 
bone hoH been ma<le the huhject of a scries of i>X|>erimcni!«. Up 
to a dinUnre or 400 metre? the bone is invariably sbittered. and' 
at Kieater di>itancrtt either clean perrorations or oblique fiacturrs 
result. In the next wnrtlte ratio nf recoveries of tbi>ae who can be 
removed still living from the field will he laricer than formerly. 
The new projectile is by no means to huronne as it in wMnetimes 
called, since within eimiiar periods of time and uT>der equ«l con- 
ditions It kills and wounds more men tbao Ibe old Imllel. BuC. 
the wounds which Et causes, if ihey are not of a directly foial no- 
tnre. open to the eurgeon, as a general rule, a far moreprc>mi«i3g' 
field for exerciHinK hiK skill and activity (ban iboie which weT« 
oaaoed by the old bullet. 
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SnBacftimoira, — Dulled 8tmt«aaBil Caawla UMaT^ar. 

Urrat BrltaluuHl Rurop« i.iOmji>»t. 

Oonumulcktloiu will b» wcl<i(Mne«l ftom an/ qturisc. Abalraota ot MtlaotiSc 
pipwim MW aoUcllMl. unA aao hundrvd capl*a of tbw lasiin oantalnliii aarh will 
b« (Bftlled the katkoc od r«qia««t Ik BdTaaM. E«J«cted muiuturlpt* will b« 
r«tiin»d M Us kutbon oaij wImb tb« n(i«lalt« Mnoaat of paM*s« kcoom 
pftiilnaUie mutuwript- Wb»t«Tet U lntMidad For ttucrtionniiiat h«kiitluiitl- 
Oktnil tir Ui* DkBi« kcd addmH nf tbo wrtMr: doi nectiatikrllT for putitUwUOB, 
but u • |ta«rMit]r of (uoi) («llh. Tfa do not bold ounnlrna rwponsibla for 
kBf t1«w i>ropliiioit«*xpra«Md In UieootomunlasUoDBuC our corn^poD lien t«. 
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UH It Id ioHoIUdi iDforiDfttloB or mcUbk &«<r poittlOBi. 7ta« nMoe ftod 
Adilivd* of aiipllMkata ahonld be ^rra In full. »a llwt muwmb vUl go dliecl to 
thevt. Tbo "KxcbknKv*' c>>liiino Iallli«w1sa c>p«ii. 

Wm AdrertlalDf RalM applf tu BasBT P. Tatlob. 4T LBfaj-ntM Plu*, Kow 



CURRENT NOTES ON ANTHROPOLOGY.— VIII. 

[BitUa »r D. O. Brimton, H.D.. LL.r>.} 
Tbt PalMO-Etbootoer of MahErtb. 

TThdkr the duqic Muli^reb {Beled el Mahgjvb. Land of 
tbe West) the Arabs distiuguish that portiou of Africa weel 
of tbe Nile Valley, and north nf the southern boundary of 
the Buliara. from the Soiidau {Beted e» Sudan, Land of the 
BlacW). It in A convenient freograiihtc t«rm, and as vre 
have adopted ^udan we may as welt alito take Hahgreb. 
«i))>ecia)ty as it is b w«[|-[uarked elbuic area. It is and bos 
been from time imniemorial the home of the Berber, or 
HamiUc, or Proto-Semitic peoples, as they have variously 
been termed . 

la a late number (April 9) of the Revue Scientifiqae, A. 
Cbatelier gives an admirable summary of the prehistory of 
this region. Signs of Paleeolithic man abound iu all parts, 
carrying bis residence far back into the quaternary, when quite 
different geographic distributions of water and climate pre- 
vailed from the present. He wan succeeded, apparently 
without a hiatus, by neolithic communities, n-ho developed 
the art of stone- impleTnent making to great perfection. 
7heir numerous workshops and village sites oocur on tbe 
watered lowlands, showing that the physical geography of 
the country had then reached its present state. The neo- 
lithic industry continued lo nearly the CbriHliuu era, flint 
chips being found in tumuli overlying Rom in remains. 
Tliere are also mauy nick drawings belonging lothia period, 
rude, but revealing Egyptian inspiration in the costumes 
depicted, the human figures with ihis heads, etc. 

Hut the motit striking features of tbe prehistoric remains 
are tbe inegalitliic structures, the dolmens, menhirs, crcm- 
lecha, triliths, stone circles, etc, which are abundantly scat- 
tered over the soil from Fez in Morocco to the Tripolitan 
plateaux, where they abruptly cease, none ezteudiog into 
Egypt. These were undoubt-idly constructed by the ances 
torn of the preseat Berber populatiou. They not only claim 
them as the tombs of their forefathers, hut to this day some 
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of tbe Iribee surround their cemeteries with similar stone 
ciacles, called Hench, That they were in common use at a 
late date is proved by the discovery in some dolmens of iron 
and Roman coins; and thai these relics were of cootem- 
porary date and not intrusive, is proved by tbe preaeace of 
several structures of this obaraoter iu soutbera Tuuiaia, buill 
on an old Roman road. 

That precisely similar niogalilbic remains are found u fl 
Palestine, is explained by the preiience there of Ik* ^ 
Amorites and other true Hamitic tribes; that they can be 
traced in a continuous line across the Straits of Gibraltar. 
through northern Spain and France to England and IVo- 
murk, uod not beyond, offers a suggestive bint ooocemiug 
the prehistoric migrations of tbe Mediterranean peoples. 

Tbe couclusiou which U Le Chalelier especially impreiMl 
on bis reader is, that the same Berber stock has poaaesMd 
Mabgreb, so far as all evidence goes, from tbe rery earliest 
times of which we have any cognisance down to the pres- 
ent day. H 

The Prehistoric Culture and Commerce of tbe MediterraoeBn. 

ArchoKilogical research is rapidly dispelling the erroneous 
notions that th<; eurLy civilisations of the Uediterraneu 
were derived from .\.=«ia or Egypt: and that previous to the 
mythical advent of Cudmus. or the founding of Carthage 
and Rome, Ihecoaats of this great sea were peopled by sav- 
ages. In fact, one of the most brillianl periods of commerafr^ 
and culture on the Mediterranean was about ISOO B C Alfl 
that date there were several centres on the European shore 
of high civilisation, wholly independent aud occidental io 
their ideals and technique; on the southern shore the 
Hamitic Libyans aud Mauritauians bad, by spontaneous de- 
velopment, reached a degree of culture quite up to that of 
their neighl>ors. the Egyptians. Tt ii^ chiefly by the accident 
that their art-producls have been better preserved, that we 
have hitherto atlributed a superior grade of advancement to 
the latter. There is no reason for believing that the Egyp- 
tians were much in advance of the other nations of the 
Hediterraneao hasui at the close of the Old Empire. The 
introduction of metals was what chiefly led to the predomi- 
naut influence nf oriental ideas. This eveut occurred be- 
tween liKX) and 1200 B.C. 

These opinions, which are now gaining general credence, 
are well set forth in a volume published lately iu London, 
by Professor W. H. Conway, entitled "Tbe Dawn of Art 
in tbe Ancient World." It would be easy to support bia 
views by abundant evidence. 

On Ethnic Nosology. 

Differences in raceaare nut confined tu matters of anatomy 
and physiology, but show themselves lo a marked degive in 
special liability to, or immunity from, certain classes of dis- 
easeil conditions. This has attracted the attention of tbe 
meditial profpasion from time to lime, but only recently, 
since the diacriniinating trails of racee have been more closely 
studied, has it received proper attention. In this country 
tbe practitioner who lias treated of it moat extensively is 
Dr. Albert S. Ashmead, of New York City. Hia arttcleeon 
racial iuiDiuuily and inoculation, on the ethnic extension of 
syphilis, leprosy, tuberculosis, yellow and scarlet fevers, 
have appeared in various medical journals, and embody a 
mass of instructive observations on the relative presence of 
these coniplatDts in different peoples, 

The study uf tbo causes of racial immunity from diaeaie 
baa a very practical i>ide. When we Hud. for ioslauce, that 
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the Japanese are not Uabl« to BOarlet-r«rei>, and the negroe* 
I «re equally exempt from yellow-fttver, if we could asoertaiu 
wbat condition it is that conferx upon them this exem|ilion, 
vc might b« able to take a long step 10 the direction of per- 
«ODal and general prophylaxis. There is do more vital 
quMtion, Done more attroctire to the most active minds of 
the medical profesciou to-day, than this of immunity ; and 
in the direction of ethnic immunity there lies a wide avenoe 
for investtgatioa promiaiug to lead to results of the utmost 
^^tility to the health and welfare of mankind. 

^B The Builders of the Great Zimbabwe Raim. 

^V Among the auriferous reefs of Maahoua-land, iu Bouth- 
westeru Africa, about 30'' south latitude, are found a number 
of remarkable ruins of well-built utoite cities, towers, and 
forlx, which bare loDg been an enigma to archoHiIogisls. 
IJeedlcss lo say, tbey were not constructed by any Austafri- 
•can people^ net negro or negroid race ever built fitoae walls 
voluntarily. The [irublem seems 10 be soWed by the re- 
Searcbe* of J. Theodore HeTiL, which are published in the 
last number of the Proceedings of the Royal Geographical 
Society. He vistled and explored the ruius of the largest 
city, called the Great Zimbabwe. This being a word of the 
local dialect, meaning krall or town. 

His excavations show that these ruins were built and occu- 
pieil by a people engaged in guld-mioing. Crucibles and 
smelting furnaces were found, and in the vicinity " millions 
of tons"' of quarts have been worked over. The stone work 
U mastive, very firm, the stooea often carved and decorated. 
and tlie sites usually of great strategic strength. Many 
images of birds, carved iu stone, and also many phalli, in 
the same material, were unearthed. Pottery was abundant, 
the fra|;menta uftJ^ii decuraLed wilh ueal designs of animaln, 
plants, and scenes from life. No coins were exhumed, and 
-no inscriptions discovered, except some rude scratchings on 
a howl, which resembled Ogham characters. What is sig- 
niRcant, is the presence in the dibris of Persian and Chinese 
Celadou pottery, which is not of very ancient date. Bent's 
conclusion is that thi; gold-seekers were Himyarites from 
southern Arabia, and that their settlements were destroyed 

' by the savage Zenj from Abyssinia about the ninth century 
of our era. 

Many conitider thia to b« the Ophir of the Hebrews. An 
imereatiuf; vi^il to it, not mouiioned by Bent, is described in 
thv V^rhandtungen of the Berlin Anthropological Society 
for ISSO, carried out by a young German named Poaselt. 
Both accounts present engravings of carved stones, figures uf 
birds, etc. 1 hut it is singular that neither explorer c^uld Snd 
A single grave or skeleton of this ancient people. 



THE PBOPER MOTIONS OF TH£ STAB3.* 
BT w. a. 8. Hoaox. 



^H Some time since I pointed out in the oolumas of the 
^^"Englwh Mechanic the great preponderance of proper mo- 
tions in diminishing right ascension in certain catalogues 
which I examined. I have now examined O. Struve's great 
Pulkova Catalogue, which contains the proper motions of 
nearly 2,500 stars, with a similar result. About two-thirds 
of the^e motions are in decreasing right ascension. 1 sus- 
pect that the sidereal year has been underestimated by a 
small fraction of a sevund, iu consequence of which a star 
whose proper motion i« really insensible appean to have a 
amall motion in decreasing right ascension. The efTect of 
I tnn uia Ea«IUli U«chmaio, Hay 17. 



the sun's oootion in space is rery evident in the PulkoTs 
Catalogue. The right MsceosioD of the apex of the sun's 
way (the Amehcan.4 uae the shorter term, goal) may be 
roughly taken at 18 b. The effect will be to produce an ap- 
parent motion in dimitiisbing right sM-ension on all stars 
between 6 h. and 18 h., and an apparent motion in increasing 
right ascension on all stars between 16 b. and 6 h. Dimin- 
ishing right a.<)oen&ion predominates in both cases, while in 
the latter the exceas is only about 20 per cent. 

t noticed, however, a curious fact as regards the motions 
in North Polar distanoe. The sun's motion produces an ap- 
parent increase in North Polar distance in all parts of the 
sky save the portions situated between the apex and the 
North Pole on the one band, and between the antapex and 
the South Pole on the other. But taking the right ascension 
of the apex at 18 b., a* before, the motions in North Polar 
distance ought to be symmetrically situated between 6 h. and 
18 h. and between 18 h, and 6 h. But this in not the cane. 
Between Ifi b. and $ h, the proportion of increasing to 
diminishing North Polar distances is two to one. while 
between 6 h. and 18 b. it is only about four to three. It 
occurred to me that this difference might arise from some 
special drift iu the stars of the Galaxy, of which a compam- 
lively small uamberlie between & b. and 18 h. in the Pul- 
kova Catalogue, which deals chiefly with northern stars. 
I accordingly tried Mr. Stone's "Catalogue of Southern 
Stars," which so far verified my con jecture. The great pre- 
ponderance of increasing North Polar distances in it He be- 
tween ti h. and 18 h., and the ralatlve proportious are not 
very different from thoee in the Pulkova Catalogue reversed. 
Further examination will be necesaary to clear up the ques- 
tion ; but I venture to suggest that the Galaxy has a south- 
erly drift relatively to the majority of the non-Oalactic 
stars, and that we would obtain different goals for the suo 
from the Galactic and the non-Galactio stars. 

May 1 add that iu dealing wilh the ^ed stars our present 
unit of distance — a year's light-passage — seems to me iooon' 
venient. Besides the advantage of having a spttce unit 
instead of a time unit, and the existence of some little un- 
certainty as to the rate of propagation of light; we must 
recollect that our standard of measurement is the distance 
of the sun from the earth. The time occupied by light in 
traversing this distance is uncertain Uy the extent of at 
leaat twoor three seconds, and thedifferencebeoomesooDsid- 
erable when we are coaaidering very remote bodies. 1 ven- 
ture to suggest as a belter unit the distance of a star having 
an annual parallax of 1". This distance is 2O0.;i60 tioiee 
that of the sun. The distance of a Centaurt on this scale is 
about 1.33 and Sirius about 3.5 We should seldom, if ever. 
have to use numbers as high as 1,0IX), and the reciprocal of 
the parallax expressed iu fractions of a second would in all 
cues give the distance. 




THE PEAR-TREE PSYLLA. 

BT i. A. Lnmria. 

Cktil within a few years the pear-tree has been remarka- 
bly free from insect attack, the amount of injury from such 
source being probably less than Qve percent of that to which 
the apple has been subjected. Recently two pestd have 
forced themselves upon the notice of pear growers, which 
have already inflicted serious losses, and threaten, unless 
arrested, greatly to interfere wilh the cultivotioa of this mrwt 
excellent fruit. Of these, the pear midge, Diptoitis pj/rivora, 
which was introducod in this country about the year It^, 
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bfls nut become broadly di&tributeJ, and bas aol occa^ioriHi 
nnich trouble exoept in nf«t«rn Conu«ctictit and iu portions 
or lite Hud«>n Rirer Talley. 

The [M-HP Psjlia. Psylla p^i, also »n ini|X>rlalion Trom 
Europe, lias been with us at least from 1850. when, (is re- 
ctirclwJ. it infested an old Virfcalieu pear-tree id Greeabti«h, 
N.Y. Since then il has become quite widely spread, and 
Beems to be rapidly iucreasiuif iu uumber and iu tbe injury 
that it is doinjf. It was v^ry destruMiTe last year aloiij; the 
Hudsou River iu L'olumbiu uud Greene Counties. Mr. 
Powell, an extensive fruil^ffrower in Ghent. Columbia Connty. 
has stated that it rfdiiced his pear crop from an estimated 
yield of twelve hundred barrels to uo actual one of less than 
one hundred barrels. Mr. A P. Coe, of Coe Brother*, 
owners of larfte orchards in Meriden. Conn., has written me 
lliot on hiB retjro from Europe last Beptember. he found 
■ bat two of bis pear orchards bad boeti devastated by the 
P»ylla. 

Il is a small suctorial insect, somewhat reKemblinfr in tiise 
and ill iia traniaparenl steep-" loping wings Ibe typical plant- 
louee. but is readily diRtin^uishable from that in ita beiii|r a 
jtiuipinur insect, whence it has been given the name of Ps})Ua. 
meaninp in the Greek a flea, lis injuries are eanspd by the 
liir|;e umouot of sap which the myrt&dB of iadividuaU draw 
frrvni the twigs, buds, leaves, and leaf-stalks of an infested 
tree, and the " honey-dew," which it freely deposilji, thickly 
coating the surface and thereby preventing the normal vilal 
action of the hark and iBaree, 

Without consuming space with a detail of so much as is 
known of its life-history, suffice it to say that at the present 
time, or about the middle of June, the insect in its four 
stages of egg, larva, pupa, and imago may be found upon 
infested trees, and au abundant deposit of tbe Imni-y-dew. 
Later in the season the winged insects are more numerous, 
and at the lime of gathering the fruit, a» the brHnchex are 
disturbed, they have been refwrted as "flying up in clouds 
from tbe foliage." 

With the appliances now at our command it nliould not 
be a difficult task to check and control Ihe ravages of this 
pest. Its most vulnerable period ts doubtless, as in the 
Apbididie. at the Katching from the egg. At I his time proper 
spraying with a kerosene euiuUion will be fatal to il If 
the spraying be deferred until the larvee have become half- 
prown. tbe presence of the honey-dew would interfere with 
the action of the kerosene. Early spraying tthonUl also kill 
such of the eggs as may bir raaehcd by it. bm many are placefl 
in positions where they are almost «ntirely protected. 

When the insect has pat^sed to its winged stage, il haa at- 
tained comparative immunity in the alertness with which it 
takes wing and leaves the tree upon the first mniion com- 
municated to the foliage by the impact of the spraying liquid. 
But even so late as this the war against the instcl shonlrl not 
be abandoned, for multitudes may be de.'itroyed, and tlie egg- 
crop for the following year greatly reduced. The kerosene 
emulsion will still he effective, but in its applicalinn all of 
the ordinary spraying-uozzles should be discarded, even ihe 
finest gauge of the Nixon nozzles, and a Vermorei used, ad- 
justed to the delivery of the Quest possible mist-like spray. 
With proper care the emulsion may be distributed over the 
entire foliage without scarce stirring a leaf and with tlielea«t 
possibla alarm to the winged tenanla. Of those that take 
wing — after circling about Ihe tree for a while — on their 
retum to the leaves, their bodies will in most cases come in 
contact with tbe liquid and cause their death. 

OaU>« o1 a* fliai* KiKoBc1r<ci>(. AlbAsr- JiiD' IS- 



THE TECHNICAL EDUCATION OF THE ELECTRICAL 
ENGLN'KER.' | 

BT DCOALS C, JACKRON. 

PBRHAPft it would be well to call my subject tbe " CoHese 
Education of tbe Electrical EnglQcer." for it it stricUfor' 
the technical college course ihat I shall speak. We can 
truly atUrm that the technical education of an engineer docs 
not end until his wnrlc is ended, and (be college course is 
but the comiueucoinent of il. That the Millege course can 
be made a very im}.Kirtaut fundamental part of tliis educt- 
lion. ia becoming more thoroughly appreciated as the work 
of the technicjil schuulx comes into closf;r harmony with the 
demands of the profession, and it is now generally agreed thai 
a technical college course, of the proper kind, forms a valu- 
able aid towards Ihe success of tbe average young man who 
wishes to enter the engineering professions. It therefore 
t>ecomes a mutter of no little moment to so arrange tbe 
course that its usefulness will be a maximum. A few years 
back, a college course entirely devoted to Ibe traioing of 
elecLrical engineers was unknown. At the preaenl time 
there is no dearth of t»uch course* and their orgauiitalion is 
progresHing right and left, whence it is well to carefully con- 
sider what requirements of the electrical engineer's profes- 
sion they may be m:ule to meet, in order that no powder be 
wailed. It is neither poesible uordeairable that Ihe courMi 
of study of electrical eugineeriug students in the various 
schools should be alike, but a certain uuityof purpose and 
treatment should be observed, and all can proBt by tbe sug-'fl 
gestioDs made by the practical man. ^ 

With this in view, I present the subject to your atteotion , 
AS it is looked upon at the Engineering School of the Uni-^ 
versily of Wiscousiu. Tlicre is uo originality claitned for- V 
the ideas presented, as they are based upon ihe recorded ex- 
perience of some of tbe country's most successful practical 
men. and are virtually followed in such othrr engineering 
schools as make their courses thoroughly practical, and 
therefore, in the true sense, professional. I trust, however, i 
that a discusaioD will arise Uiat is in proportion to the widafl 
importance of tbe subject to the electrical profesoioo, aud 
that must result in a considerable increase in the efficiency 
of the electrical engineering courses in uur various collegesi^H 
nearly all of which are still in prucess of crystallization. ^ 

In order to enter tbe freshmen class of tbe best engineer- 
ing schools, tbe applicant must have a thorough commoa 
school pducalion. including luuthematics through ordinary 
algebra, a f»ir knowledge of Knglikb, a reading acquaiolao^e 
with German or French, a Utile elementary physics and ^ 
chemistry. This can be gained in Ihe high schools of moelfl 
of the cities of ibis country. The high school limber ^some 
of it quite green) the college is required to work, aud lo 
work it to the best advantage requires no Utile careful de- 
signing. In order that ao engineer may use bis abilitie» 
and training most advantageously, be should have a good 
genera) education, includinga fair knowled|«> of literature, 
history, economics and certain elements of law. This can- 
not be expected to come from the high school, and yon can 
readily appreciate that an attempt to give a general edaca^ _ 
tion in an engineering course can only result in sacnflclng-fl 
thego*»d ()f the students by omiltiog essential fuud amenta 'f. ~ 
Thus, to have an average chance of proving auccesAful, an 
electrical engineer must be well grounded in throe science* 
besides those gaine^l in the common ftchoolg. and which can- 

' A |i«perres'lBl(Ii*0«D«nI MMU&g<<(Ui« ain»rl>?AD Ii»ti*ni«ol k>*cirt- 
. U (Uiciuecr>. CkkiBO, l>L. JoasS^M. 
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be classed as engineering. These ar« : Higher mathe 
. laiics. as far as il ma.r be practically applied in VDgioeer- 
Ibg; chemirtry and phynics {including elementary electricity 
ud magnetism) ; and manual training. A fen student* eu- 
'olletre who liave be«n given a fair ittart in these, but 
. ^ ; ;ire the exception, consequently the subjerts must be 
^^^bghl from the ground up. with h conimon-eenw view to 
^^^^v practical applications. Unlimited lime could be given 
^P^ftece preparatory subjects, but it ia oecMsary to clear 
r ttiem away in the actual time of tiro college years. With 
this requirement, it is impossible to give a very thorough 
knowledge of analytical chemistry, or of physics, but they 
are taught ao as to give the student a good workiug knowl- 
edge and so that be can readily go deeper if b« Bods it to hia 
advantage in bis future practical experience. The higher 
mathematics require all th^ lime that can be alTorded, e^pe* 
cially in it^ last division, that of applied mechanics, where 
the student ^ts his systeiimtic kaovrledge of the properties 
and Qseft of materials. 

With the preparatory studies cleared a^ay the student 
mun enter into professional studies in earnest, but there is 
little time for true eogineering. The developing electrical 
eaf;ine«r must expand bis physics and his chemistry and 
mathematics iuto the laws of electro- magnetism, alternating 
currents, electrolysis and electro-metallurey, and study the 
coodiiioDS of their numerous practirul applicatioDS in eogi- 
neeriog and the arts, each of which may demand months of 
constant effort before an intelligent mastery is attained. 
Neither can he confliie his atteoiioo to these during two full 
years, for he must gain an elementary hut practical knowl- 
edge of tberoiu dynamics and hydraulics, with au efficient 
working knowledge of their applications in steam and 
water-power plants. He must also get a comtunn-sense 
koowledgeof the principlee^ underlying the desig^n, mauu- 
faoture and neleclinn of machinery. 
This is a great deal to expect a student to efficiently absorb 
[ in four years, and it requires a most judicious selection in 
order that nothing unessential be allowed to enter and that 
nothing es^iential be omitted. Let us see how the selection 
is made at the University of Wisconsin. The arrangement 

Kf the fundamentals will Hrst claim our attention. 
During the tirst year the studcot is given a course of four 
iibjecta, continuing through the year. These are: ImI, 
English and rhetoric, with 6uch reference to technical forms 
as iieemx desirahtp ho early in the course; 2d, mathematics, 
beginning with higher algebra, pausing through trigx>- 
DOtnetry and descriptive geometry, and into analytical geom- 
etry; 3d, advanced French or Oermun, grammarand reader; 
4th, mHnual training. In tbe laltvr, which continues dur- 
ing the following two years, we do not think it necessary or 
deeirable for tbe student to spend sutBcient time during his 
course to become a carpenter, machinist, blacksmith or 
fouDdrymao. His future calling will probably not demand 
thai his wages be earned in either of Ihesft trades, but they 
arv tributary to his profession, and he must have an intelli- 
gent mastery of the tools, find an appreciation of shop re- 
quirements. In order that some future day he may become 
L . ' i^svful designer, or a useful shopman or superintetideut, 
be de*irable for him to take a properly arranged ap- 
itice course iu a Brst-cluss commercial shop, after com- 
'^eilog bis college course. Sialhematics are alao conitnued 
ihn.'ii|{h the second and third year, during which lime aoal- 
letry, calculus and applied mechanics are passed 
All mathematics are taught with especial view to 
practical Npplicaliors, and good use n made of the 



laboratory in applied mechanics. During the second year 
of the course, elementary chemistry and physics are disposed 
of. and here afrain the laboratory is put to good service. At 
the same time, work in draught'.ng and the elementary de- 
signs of machines is begun. The third year is about half, 
and the fourth year wbotlydevoled to what may properly bo 
called professional Htudie«. The arrangement of the latter 
in the electrical engineering course, we wilt examine later. 

Upon completing bis technical college courae of four years, 
an average student has spent at least 1-14 weeks of hani 
study, much of It of a practical work-day nature. Duriog^ 
this time he has been calle*! upon to spend upwards of Ave 
hours per day in class-room and laboratories, and about as 
much more time in individual study No one is likely to 
go satisfactorily through such a course unless he has a de- 
cided taste for engineering work, but many students find 
themselves capable of doing a considerable amount of extra 
work, and yet bare sufficient time for recreation to keep 
their health and spirits. It is well for an engineering course 
lo stand beyond the rvach of students without a taste for the 
work, for ft successful engineer must be pre-eminently an 
enthusiast, while he is at the same time a candid and care- 
ful thinker. Those who are not fitted by nature to become 
engineers, are better placed in a general educational course 
Ht college, and they are ilien more likely lo become useful 
to society and to themselves than if pawed through the tech- 
nical mill. 

It may here be asked. Of what use is iJie severely special- 
ised education to tbe successful student in the engioeeriofr 
courses 1 The graduate does not become an engi neer merely 
because he has successfully met the college examination. 
College cannot make an engineer, however practical the 
course of study may be. Practice has made thousands of 
good Ones, without the aid of the college, hut I venture to say 
that these would frequently have become more eminent if 
they had received a thorough technical college course. 
While theory alone, wherever learned, cannot make a prac- 
tical man, it is the one who can follow the guide of theory, 
along the paths of practical work and experience, who makes 
Lhe fully-developed engineer. Iu order, however, that 
neither theory nor practice may lead him astray, he nmat have 
a well-educated common sense. The eminent and eloquent 
engineer, .Alexander L. Uoltey. welt illustrated this in one 
of his addresses, when he said: — 

" Mere familiarity with » team-engines is not, indeed, a 
causeofimpmved steam engineering, hut ills a condition. Tbe 
mecbaoical laws of heat were not developed in an engine' 
house, yet without the mechanism, which the knowledge de- 
rived through this familiarity bus created and adapted, the 
study of heat would have been an ornamental rather than a 
useful pursml. So in other departments. . . . When one 
iaaoysrtcfcn make a diagnosis by looking the patient in 
the face rather than by reading about similar cases iu books, 
then only may he hope to practically apply such improve- 
ments as theory may suggest, or to lead in thoRe original 
investigations upon which successful tbeoriea shall be 
founded.*' 

The true object of the technical college is here outlined. 
It is to teach the fundamental theories, with acomoion-sense 
view to their practical applications, in such a way as to aid 
in a diagnosis, not by the application of a mathematical 
formula, but by comparing the accumulated experience of 
the practical world. Take two young men of equally good 
ability and equal age: put one throu^rh a thorough techuical 
college coune and iheolher through an apprenticeship of thfr 
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same length of time. Finally, put them Kide by side in a 
working pOBiLion, whtiir they must work out Lbeir owu sal- 
▼atton, and lh« college man will usually have more anibitioti 
and adaptability, and will outstrip his mate, though perhaps 
not St once. Thv college man may fall behind at tint. but. 
having worked through the tmnsitioD period, he will prove 
the winner. I venture to say this is the well uinh universal 
experience of those who have had the opportiiuily of dispas- 
sionately trying the experiment. 

Another illustration of the advantage of the technical col- 
legecourse, lies with tbedeaigner. Todesign good machinery 
is a natural gift, and to become thoroughly Auccessful re- 
quiree long experience, in order that the widely varying re- 
<)uir«meut!i may each be given due weight. Proper instruc- 
tion at the technical school may here do much towards 
stimulating an appreciation of the leftsous of experience. The 
«onaide rations of primary importance to be followed in de- 
signing luachines. are admirably dividwl by Professor A. W, 
Smith into four: 1. Adaptability: 2. strength and aliffness; 
3, economy: 1. appearance. In develupiuir the design of a 
machine, the practical, but highly sanguine inventor often 
forgets all the cousideralioos except the tirat. A theoretical 
draughtsman may Ilgure the atrengUt to great precision by 
formulas that may not fully cover the required conditions, 
and in the meantime forget the other considerations- When 
the design reftchea the shopman, it must be altered to suit 
hi» views of economy, as the prime factor. A machiue is 
thus produced that has lost part of its adaptability aa designed, 
and has neither sufficient stiffness to properly do its work, 
nor a thoroughly substanliaT, workmanlike appearance. The 
«coDomica) shopman has been defuated in hi^ object, for the 
machinf is hard to sell, or requii-ei^ costly repairs at the ex- 
pense of the maker. A proper college course should suffi- 
ciently broaden a man, so that he can quickly appreciate the 
demands of the prime considerations of practice, and witi 
apply his formulas with commou sense and moderation. If 
we rt'place our three men in the machine transaction by men 
of e<iual experience and a technical college education of the 
right sort, the work of each should supplement the work of 
the other, and the product can be prodict«d, with some cou- 
Gdence at least, to be a .tatisfaclory commercial one. The 
fault of much of the college training for engineers, has been 
the lack of this education of the common sense or judgment. 
The result has often been graduates with as great a con- 
tempt fur the practical man as the latter could returo. These 
graduates have, it \fi needless to say, been a failure in their 
calliuK, and it is such men that technical colleges should not 
turn out. The beat engineering schools desire to, and do. 
turn out men who have a capacity for practical work and 
reauroh, and who ar« in a fair way to make useful engi- 
neers. 

It is comparatively easy to properly teach the fundameutal 
theories, hence it is so frequently overdone. It is not so easy 
to educate the judgment of a student in electrical engineer- 
ing, whose entire knowledRe of his future profession has 
been acquired from the electric bells in his father's house, 
and who may never have examined a dynamo or storage 
battery uutil he visited the college laboratories. But it u 
wonderful how rapidly such students, when of good limber, 
absorb a beginner's infomuttionaudathirst for inveatiiiatiou. 
In this part of a student's education, the manufacturers and 
larg« Qsera of electrical apparatus, who have become directly 
or indirectly interested in Ihe work of the graduates, can 
assist with little direct inconvenience and much indirect ad- 
vanUgv. In a properly organixed technical school, as shown 



above, the student gains his fuadamental theory during ths 
&rat three years, and. if of good limber, he will absorb much 
oF the practical methods of thouifht required for successful 
after-work. Moreover, a oonsiderahle part of the third year 
is spent in practical instruction. As the fnurtfa yttr is 
wholly spent in practical training, or ihe education of the 
commou sense, Ihe student must have some acquaiDtanc* 
with the methods of commercial work before entering it. in 
order that he may propcriy proQl by the iostruction. It it 
impossible for many, and doubtless undesirable for the ma- 
jority, to take a year from the midst of their college eourw 
for outride work. The summer vacation between the thini 
and fourth years should, therefore, he o<;cupied in some aucb 
employiiienl m wiremau on electric light or t«Iepboue coD- 
struction. or better, in Ihe station and repair-room of an 
electric railway, under the eye of an appreciative superin- 
tendent. Three months spent in this work may seem very 
little, but it will do a deal of good iti giving an apt student 
a fair idea of how far exact formulas will carry him. It is 
only by the generous co-operation of employers, that stj- 
denis can obtain this summer's work. At first thoaght it 
appears that the employer gains no advantage from it, but, 
upon careful consideration, an advantage is evident. To 
begin with, the properly trained student will not prove use- 
less during the summer, and the satisfactory one will usually 
6nd employment after graduation, with the interests of 
those who afforded him summer work, and who thai gain 
the hene6tof his greater advancement during his laat year at 
college. In a similar manner, the manufacturer gains an 
advantage from placing his appsrattuin thetecbnicAl school 
laboratories for proper use in instruction. 

Supi>o.te a student has completed the prescribed college 
course, and has done a proper portion of repairing arma- 
tures, stringing wires, or similar work, at som« interval be- 
tween his terms at college, what shall we call him t A few 
of the technical colleges of the front rank call their gradu- 
ates engineers, but we have already seen that they muBt pass 
through a transition period, during which the claim to the 
title can be proved. To call an untried graduate an engineer 
does not seem proper respect for himself or the successful 
workers in his profession. The transition period may never 
end for Kotae graduates, while its length must always depend 
upon the man. Until the graduate has been in practical 
life a suffiictenL time to show his capacity, and has reached a 
position of responsibility, he has no right to claim from his 
college an engineer's degree. Upon this ground the Uni- 
versity of Wiscou^iu, as do many others, confers degrees in 
engineering upon graduates of its engineering school of not 
less than three years* standing, who have held engineering 
positions of trust for at least one year. The minimum tran- 
sition period IS thus tacitly recoifnized as three years. Upon 
completing bis college course, the student is given a gradu- 
ating degree of Bachelor of Science by the engineering 
school, which is simply an endorsement by the University 
that he has received a good technical college education aad 
is in a fair way to profit by it 

That the rigid specialization required in the technical 
school may not diminish the graduate's Held of vision and 
thus his usefulness to society, is a matter of much oonoera. 
With the college left behind, there is little op^rtunity to 
gain a broadening culture, except that received by contact 
vcith broad men, while we have seen how little opportunity 
for this can be afforded in the technical course. With this 
in view, we recommend at the University of WiscoostD. 
thai all who can atford the lime and money complete a four-, 
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years' tindertfradtiate course in ihe UniTcrnty School of 
Artit and Sci«i]cv« b«for» eoteririg the School of Engineer- 
;£. By proper elections during the general course, the 
dies of an etigio«enDf; course can be completed in two 
dilional years. By thi^ plan a solid educational founda- 
liou ife laid for the specialized studies nf the entfiDeerine »tit- 
dI, and the be»t conditions are developed for his ultimate 
coen iQ professiooal work. The plan offers two other 
JDtB of advantage: First, the student comes to his profeS' 
ional studies in the eugineering ooorses with a more ma- 
tured niiud, which is of much imporlance; second, studonU 
wilhont the taste for hard eDginoering work, which is re- 
quired for Iheir future Hucces« in technical industries, will 
not often attempt a technical course after having completed 
general course. 

We can now usefully inquire into the specialized work 
that should be prescribed for thearera^e ele«trical engineer- 
ing student during his last two years at college. Up to this 
point, students in oiechanicat and electrical engiueeriDg 
courses have received virtually the same instruction. Here, 
we hold, with several others, their paths should diverge. 
The student of mechanical engineering goes into careful 
study of shop practice, designing and utilizing various types 
of machinery, and similar Bubjecls. The electrical engineer- 
ing student mnst receive a good working knowledge of ibo 
{iroblema of the mechauical engineer, but he must, above 
1, be trained in the practical problems of electrical engi- 
eeriog. He, therefore, goes into a study of that which 
will aid most in making him truly an electrical engineer. 
His knowledge must all be based on mechanical laws, but 
he must be much morf than one-tenth eteclrical. 

Before reBchiog his truly prutesBtODal studies, the student 
should gaio, during his course in physics, a common-sense 
grasp of the elementary noLions of electricity and mag- 
netisan, and of the "all-pervading law of Ohm." The latter 
can be properly enforced in the laboratory hy placing in the 
student's bauds ordinary electrical iDstrumeuts, such as 
bridges, galvanometers, amperemeters, voltmeters, etc. Be- 
fore beginning bts specialized work, the student's knowledge 
of Ohm's law and its common results should have become 
«lmcHt instinctive. 

With due regard for his preparation, it seems best to ar- 
range the professional studies for the average electrical engi- 
I neering student in four divisions, thus: — 
^^ 1. Electro-magnetism and its application to practical uaea, 
^Hwith special reference to dynamos and motors. 
^H 2. Electro-chemistry (including primary and secondary 
^^hattertea) and electro- metallurgy. 

I 3. AlteraatiDgcurreutsandalternatingcurrentmachinery, 

including dyunnoe, converters, condensers, etc. 

4. The special application of the preceding divisions in 
electric light, power, railway, mining and other types of 
plan Ik. 

The laiit division is allotted about twice the amount of time 
given to each of the others. 

While higher mathematics is a useful aid in each of the 

divisions, its limitations as an agent must be carefully set 

in the cla-w room and laboratory. For the purpose of 

ting the judgment and fully defining the limitations 

theories and tnathemalical deductions, the laboratory is 

upensahle. As much as one-half of the total time spent 

the student under the direct instruction of the professors 

electrical engineering, should be devoted to the labora- 

This work, moreover, should as far as poasible deal 

th commercial iDHtriimenls and machinery, and actually 
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follow the methods of testing and research used in practice. 
PbyaicK. chemistry, machanics, the steam engine, hydraulics, 
dynamos, electrolysis, alternating cjrrents. and other sub- 
jects, should all be properly repreaenled by a commercial 
laboratory equipment, which is mode useful in every day 
instruction under the direction of a man who has had expe- 
rience in similar commercial work. The laboratory method 
of educating the student is unfortUDatcly too little devel- 
oped in many of our engineering schools, but a strong 
□lovetneal baa begun in most schools to increase it in elH- 
ciency and amount. At the University of Wisconsin, we 
carry the laboratory instnirtion as a part of the required 
work in every subject in which it is possible. 

While the specialixed course of the electrical engineering 
studeiit during the last two years is largely devoted lo 
strictly electrical engineering, he is also given proper class- 
room and laboratory instruction in useful allied Bubjeots. 
such AS the steam engine, boilers, waterwbeeU, laws o( 
contracts, etc., as has been already explained. 

Students who arc mature and show that they can usefully 
specialize more severely than is done in the regular pre- 
scribed course, are permitted, by election, to devote a greater 
proportion of their lime to either of the first three divisions 
already enumerated. Thus a student may have reason to 
know that a thorough course in electro- metallurgy will be 
specially uwful to him. In this case, his work in the second 
division is increaaed beyond the courae requirements, and 
his work in the first and third divisions is propoKionately- 
decre{i»e<l. Other things being equal, a student who has 
thus arranged his course nnay graduate with his clasemates 
who have followed the fije<l conr»e. ae laid down. In the 
same way, a Btndent of Biifliuieut maturity, who feels a»- 
Bured of special advantages in the field of electric trans- 
niarion of power or rlcctric railways, mBv^increaec bia 
work in the first or third divinouB and proportionately de- 
crease it in the second. 

The strident who gatisfactvrily oompletee a proper pro* 
fessional oonrse at college, whether laid down in the col- 
lege cstslogae or carefall; elected from that proscribed, ia 
not likely to become one who "tnms ont resolta like a 
cnrnahetltur, and never grows wiser or better tho' it grinds 
a thousand baehels of them." In order that he may have 
a fair opportunity of growing "wiser and better" in the 
practii^e of hid art, he should be given reascmable encour- 
agement. Aa Mr. Holler one time said, an utideri;tand- 
ing should obtain " among tbu owners, directors, and com- 
mercial managers of engineering enterprises that it is not a 
matter of favor, but a matter of as mnch interest to them- 
selves OS to any class, that yonng men of snitahle ubiliiy, 
and of snitable preliminary cnltore, however acquired, 
shontd bare an opportnnity and encouragement to 
mafiter the practical featnres of technical education in 
works, not as mere apprentices, hnt under reasonahle 
facilities for economy of time and oompletenees of re- 
search." 

A legend on the cover of a circular lately issued bj the 
Engineering School of the Unirersity of Wisoonsin, gives, 
the tme object of the technical college, when it says, " We 
do not aim to proilnce engineers, bnt to produce men with 
great capacity for becoming engineers." If onr product is 
accorded the treatment advised hy Mr. Holley (bimsell an 
experienced manufacturer), we feel snre the work of our 
school and of similar technical schools will not be use- 
less. 

■•rdlMD, Wk, lUr. tBBL 
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LETrERS TO THE EDFTOR. 

,*, Oot I Mp omd»»tM ar» rrqtitttil tobnoM hrUfiupattibU. Tku HntrrtnonM 
.1* In oZI MMM TwpifrMl at prwf It/ i/-><fi /ititA, 

nMtdilQrftiltbealiidtiypitblUKnmiV**^** eo»»onant With Ik* cAoroctfr 
of fA« jonmai. 

How to Protect lavftations in Foreign Couotries. 

In my article on protecting inveatioDs in foreign couDlries, the 
m&tter quoted heloar should be amended, is indicated, by adding 
the clauw tn ittllca. 

"Tbe tenn, 17 rear*, of a United States patent i» not shorteood 
by an application flifitl. wilhin 7 motithH of ibc United Statee »\>- 
pticatioa, ia Bel(nuin> France. Oreat Britain, Guaivmolu, luly. 
Netherlands, Norway, Portugal, Servia, Spain, Sweden. Swilzer- 
land, and Tnniii, or within 6 monlhe, in Brazil or San Domingo," 
i/ the retpcetive daten of thf foreign patent* are the aome or latrr 
than that of the Unitfd Statf^ jiatent. 

The error occurred through no fault of jour»: but jou would 
Kreatly oblige roe b/ entering the correclion. 

Edwabo p. Thowsos. 
Hew ToTk, JaD« >. 

The cumrnt imue of The Weekl/f Bttiletm of Newapaper and 
Periodiad Littrature, published at 5 Somenwt St., Boaton, is 
twice itn usual size, contaming a clxtMiHeti index of llfOO arlicleit 
from recent oumberv <>f the periodical prvM. The BnUrtin cata- 



loga«i the impotent articles in the leading daily and weclcl; pa> 
p«n and the monthly ma^aziQea of the United States and Canada, 
Including Sci^nctf. Its value tn readers, wrltem, and atodentA. it 
aufHciently indicated by iu title, and, although atill in lU fint 
tolume, fta saccau »a tividencei) by the current tMD« ia a aurpriv 
to no one aoquaintc-d with it;* plan and pun>o«e. 

— A Stale Academy of Scienc* was ettablished in Oblo Ian 
December by a few of the worken in varfooa dcpartmvat*. and 
held its Sntt Beld or aumruer meeting at Akron on the 3d and Uh 
of June. Arrsngemeota were amde for its nweption by tb? 
Akron Scientific Club, and these were carried ont to tbe evident 
satisfaction of the members attending. Ttieir number was. ba«- 
ever. diuiiniithed by a heavy down^vour of rain during the pre- 
ceding night though on the two days of the meeting the weather 
WB8 dne. A »mail sieamer wa.i engaged for th« day. and both 
hoBta and gueftt^ enjoyed together arnpl^ opportunitiea for atndj 
and noUcTtton, in nil degmrtaienta, on the banks and in the water* 
of SPveml of the uiorainic lakes so numerous in the vicinity of 
Akron. In the ercning a reception waa held at Bucht«l Collegv, 
when short addreaeea of welcome were made by th» aiayor, Ae 
president of the college and the provident of th« dab, and were 
suitably replied to by a«rerat of the visiting memben. A sbon 
buaineM «««aion and a mivrotoc^v ezhihilion by tbe students ooio- 
pleted tbe progmmma. On Saturday tbe membeta went by as 
early train tu (be Gorge of the Cuyahoga, where they *^ni the 



CALENDAR OF SOCIETIES. 

Chemical Society, Washing;ton. 

Hay IS.— E.E. Eweli, The Carbohydrates 
of the Coffeo-Berry; G. L Spencer, An Im- 
proved GxIrAction Flank and an ap|mratiis 
for Rapid Drying over Sulphuric Acid; K. 
P. McKlroy and W. D, Bigetuw, Bwhaviiir 
of Uhromate« in Acetone Solutions. Ad- 
Journroeut was until November. 

Biological Society, Waabington. 

June II. — C. Hart Merriam, The Southern 
Fur Seal (Arctocephaliu) at Quadalupc 
Island; Frederick V. Coville, Uaea of Plantu 
among the Panamint Indians; J, 5[. Hol- 
zinger, On AmarantiH craasipes Scblectan- 
dal; C. Hart Merriam. The Death. Valley 
Expedition. 



Societas Entotnotog^ica. 

latemational Entomological Society, Zu- 

rich-Hottingen. Switzerland, 

Annoal (ee, ten franca. 

The Jmiraal of the Society appears twice a 
month, and coosisU entirely of original ar- 
ticliM on entomoluv^y. with a dopartmetit for 
aHvertia«m«ntfl. All mvmbem may nsa this 
d«nrimeot fr«e of L-ost for advBrtiiwnioots 
relating to entomology. 

The Society oansists of aboat 430 members 
in all countnea of tbe world. 

The new volume began April 1. 1W.\ The 
numbara already issued will bo sent to now 
munber*. 

Fur infonuatiom addres* Mr. Frttz Rubl, 
President of the Societas Eatamologica, 
Zurich-Hottiugen, Switxerland. 



SCIENCE CLUBBING RATES. 

10j( DISCOUNT. 

We will allow the abovs discount to any 
sabscriber to .Srfenre who will Mud us an 
order for periodicals exceeding |I0, counting 
each at it« foil price. 

N. D. C. HODGES, 874 Brvadwa; N. V. 



Exchanges. 

(Fr«««f«h*rf e t«all. it«(»tiafACtory«liBr*Cter, 
Addicvt N. [). C. Hnl^t. il\ KrOditwiiy. New York.) 

TaildonnUt Bolog oal of busiows Itas quKiiUty at 
Qnplr^niouuMd *peolni«Da uf fonb Aiaencu) titrds, 
maminola »ad rfptllM aod aklos ot birds for sals. 
[□(.■ludluK a full liMkt coUevtlon of bin) akluis, abow- 
Ini Ai'nic itrnat vikrlMIort* nl Hpnclea: minn f|iikaillf 
uf akulln irllb tii>m* ut Aftr anil fuouulKlu *bpv|i, 
aaU tnminlr'il b-uul* at lAtuf. Will (irn trtod tix- 
cbaufn f'jr Bank Eyo eaoiera vllb uutSt. a|i[ilr 
quIelHT' to J. R Ttiurst«D. ttS ToD«e St.. ToroDtn, 
Caaad*. 



Fo-r cKthflBn,— A Ao< iliirt««D-k<:y«<] Rum in leather 
coveted cue. lor ■ ptiotopaph camen luilable tot mak- 
ipiK lanlem iDdm. Hute coat V*T- *ii '* nearly new. 
t;. O. COX. Mankata, Minn. 



T* «ii'hsii|(n; KipnTlinnnt SIaIIdd bulI-sUas and 
rvptFrti r^'t ItuHiitlun auiJ npiiMa uut In mj Die. C 
vill nnnil lint itt wdai t b«re tor oiottaaae. 1*> tl- 
ROLV8, Lakv City. FIoHtlk. 



Hnlilted >[j*cim.eBt of all onlfin a\ Vemoni marble lor 
fine (iHuU or tryiloU, Will ba slven umly (or valuable 
■pecimeni ticcauie ol Ihe cml ol poliiliinjc. GEO, W. 
PERRY. Siai* Gealo(itl, Rulland, Vi. 



For cNchanice.— Thrac copies al " Amerkiui Stale 
Paper* Bearing on Sunday Leaitlallan." 1S41, ae.sO'X^* 
ana unuatd. for ''The Sabbath," by Ilaimon Kinnbiiiy, 
ifi^; ■■TtieSibbalh." by A. A P^dps, i«,a; ■■ Hiiiofy 
ol lh« InilKulioii u[ tN* SiblMth tJay, Iti Uk^ ai>d 
Abutn," by W, L. Fliher, iSj9; " Hiimaroua PliaMi of 
(he l.tif, ' by Irving Brownei at oihei voilu amanntiiit 
la value ai booki eichangsd, <»■ the i|u«liun ol «i*cim- 
mnkCal ]aj;ulal ion in rcfcrcace to relision. permnal Tibeitr, 
etc. If prefeiwid. I ■'ill »eU "Ameeican S(at« P«p»r«/' 
ai\d bur othar booki on Ihe lubiat. WILLIAM AD- 
DISON RLAKELV.Chlc^o, III. 



For Sale or En:l>ang« for b'Oolc* * complete pnt^ic 
chemical laboralory oiilfit. Inctiidr* taige Htckrr bil- 
anoc Inoc- t^ i-iovna ), plUinwDi di>be» and cmciblet. 
agate cftAtnt*, (launblovifiii anuaniiit. etc Fur t.ilc in 
patior irhole. Al» cav^ewSle ol StUim^m'tyfmmal. 



SAa-iffit iS«-3i Umnd); Smilh>onian Kepotn. iJ54<iB83L 
u[ Survey. tBu-tlAq. Full pini^ularn to en- 
F.t^.ARlllMini.JR . Por.lr«:l.C*nr, 



U. &. Coa>[ 
i)uiicr*i 



W»nieJ, in Etcbingie (or iha fp-illoBiiij arnrki, any 
sEindard woii;) on aureery aad on Diibuei at Childien: 
Wilit^n'i " Americin Oinlinoloijy,'' 3 •.il..ifuii«^" "Hinli 
af the NonboMt " and '* Birdi ol tne Colarido Valley." 
* volt.: Minot'i " Land and Gune Binli <>( Nh Kns- 
laodr* SunueU' " Our Nonhcrn and Eulem Bird.;' all 
the tteport* en the Bird* of (he Pacific- R. R. ^Litvey, 
bound in a voli., merpow; »nd a complete let al ilie 
Ke|ij(tt of the Aikaskaa Geological Sur*». PleaH jrlve 
fdiiiaai and datei in carrtipoaoine, R. ELLSWORTH 
CALL. IIi|li Sc)ii»l, De* Mudiiu, I<iwa- 



Td rtch^tis? Wn^ht'i " Ice Age in North AmefJLa " 
and I.eCon(e t "Elemanu ol Uooltvy" (C'^-pyncht itii\ 
Tif " Darwin ii 01 ■' liy A. R. Wallace. •"Oiijin t>( S[>«ie>." 
tiv Darwin. "tJoceflt of .MaB." by Owwin. ' Mac'i 
PlKt m Naiure." Huilcy, "Menu.! Eialu(ion in Ani- 
mali." by Komaan. ''Pr^-Adanilca.'* by Wioch«ll. No 
boolu waatcd except latcit edidoni. aaif boobi In (und 
conill(ion. C- h. Brawn, Jr., Vaadtrbtit Uaiv«r«ity, 
Nashville. Teoo. 



IVanis. 



Amf ftrttm $ttk!n£ a fMilirm /tr vkiik ht it f»:'t- 
iil4 iy Ait liitMifimiainmtH'l. ir atmy frrt-tm t*rUmt 
mmi tnt It jiU a ^itian n/ ikii iJiar^i^iir, ft >/ tkM 
tf a tnnhrr iif MKim^i.i.krmiil. dr»mfkUKt*». tr enLaf 
mtl.umy kafit tkt 'Waul' iiurrrnl mnilfr tktt knJ 
rssiOPCOST. i/ kf imiufift tkt fmtluhtr t/ tkt nH- 
aUi cktr tttwT »/ kifffliiatifn . Amj frrirtt ittttmr 
in/frmiitU<i fK anrttitttti^c ^atttltm. tk*»d^rtttif 
•iity •iitmlifis tmam^ar mk» i^.im )■ -ttj m-»f un ikir 
■■tiumm ftr d /ar/^tr ctmnuamt leilk tkf m»t»ri»f 
ikrfaftr, it ca*4iat:j imvitrJ t» iff w. 

AKTED.- We want anr enA all of tbe rallowfaf. 
pravldlDs: veoaD t initio u<b)>rb<H>k* ajnd ouwa- 
sine* or tntTtbem cheap fiir caab: Ac»4ptiit. Lea- 
don, vol. I toW, », Jan. aud F^b . ^; Agv of 8I«M. 
vol. I to H; AntTlcAa Atiilr|U«rl»D. vaI. 1. 1: Ameti- 
cuui Archli*<.t, vul. t (Ol). 0; Anwrlcan Art EvTle* 
vol, 3; Amtrl^^ao FInId, toI, I to SI: Anivrtcen Oool 
c^at, vol. 1 to A; Ani»rIo»D Havblolai . v,)i. I to 4: 
Art Anate-ur. Tol. t to >. on . l: Art lnt»n.-hkacT. 
Tal I to S: Art t'Dloa. taI I Ui «. J»ii„ '44, Jnlj. '4S; 
BlbUotliecs Saurs, TAl I In 4G; llodry'a l^u]j>B<Mfe, 
vol. I toai; Ne« Bn«Uod«r, vol II: Zoolugist, Swtaa 
I and t, a#rlea S to). I to 11: Alien Armeailalau 
oovsli. Hvi>iWs"Oli] Sook"0tete, MS 4th At*. 
8., MlaneApnlU, Minn 



w 



U'aNTKD — By a yoiiuK ntkti. a Svarthmon Col' 
Ipite luulor, a poailion as pMncirel ot a poblK 
blyti aclxiui In »□• of the (lulf i>tat4u. ur »■ ItwtructM' 
Id botasr. ptiirslDioiET. and Koolocr la aa aaadMaj 
<ir ntirni»l rcbiiiil Attilreaa B.. L-«r»af IJbckrIaa. 
^vaitbmorv CulloRv, Pena. 

ANrED— A taacborof ))*nla||7 vbo I* laiaUlBt 
witb the (osaiU of the namllton Urovti. a* 
fcnetruetor ot OBolaKy during Julj Dvjn at tb« Nat*' 
ral Seltaae CantB aa CaaeBdalRoa lako. Apply to 
ALBERT L. AHBT. Dlr»««r. tta AvkHiT **«. 
ItAobeM«r, N. r. 



w 



1 11 RANTED.— To act na ■.•omapondeDt ter oa* or 
Vl two daily »r wnokly |ikn«eM. Heve wOiksdao 
pniivr frir atujui twn yvarg Would like e posttlenoe 
ediliinal »t»fr »t tiuioiiroua papvr. Adilieaa OCO. 
C MASON, U Rliii 81., Harirard.CoDO. 

TRANHLATUR wanted to rvad OaniiMi araUUB' 
Intel vurka at alebt lao wrltlaai <^e laauUer 
wilt) l.i>.ctitJl('al teriuH dpaltnl. Addree* *'A.,"Bei 
lia. New Turk Pcuct ORtnfi. 



U^ANTKD.—Apomtlon In ■ loaaBfaotarlaf esuk- 
liabiueot by a man u tent nriag Cb^iat tt Uf 
v..]iiive atiiiitj'. Address M. vr. B , eare or StUnr*. 
KTl Hrrtodway. H. T. 

IITANTEU.-Iinoka ioi AnafuaT and BrpaOtiaia. 
y\ Will i«y iiuti .>r tUn alnillar booka la ai- 
rhaDur Alito vael niPKli<^aI hallnrr aiut pfcoto nail 
lit. DR ANOBRAON, iKj .SlatM alrval. CU«B«a. ID 



w 



r AMTKD.-A «^U>>t(v (Ta*luat« with eocae euraial 
ttalfila«. to teaoh Ui« wiaootsk at %\Mi per 

J'oar, iti ■ ^'lutberu oolleve. A B*pUat at a Micthod- 
■ t praferriM]. Must aleo tte a flni-elaes Leila 
aobolar A. H. Reals. Boa K. MUladfeTlIle. Ge. 



A DDRBBt! WANTED,- WIU some ana »leaae sMd 
^ tba addtw** of tba SMirMarv of cb» Ani*ttaaa 

pblioloclcal t<4oietr. Also tbat el B^rberr SpaB'W. 

-ADDt^M,-* Room SI. IM Kadlaoe S{ . raioKKO. III. 



fUNE 17, 1892.] 



SCIENCE. 



349 



15 in a tpecialljr rich 6el<l fur Etudy io geology ud botany, aod 
wher« enioffiologv was not lacking in o|>pon unity. Tboee wliu 
were compelled co rpium took lht> afWmoon trainH, and a f»>«- 
who could ivmaln a'itieoibled and ttkok t«s at the home of the 
prMident, whi^rc they spoilt the evening. The mating broke up 
with the cooTictioQ that the tint aumoier gathering of tbeyoiing 

MdflQiy had b««n a pleasant and successrul occasion. 

— In a paper read before tbe Waihiogloa Chemical Society, 
Hay IS, tbe carbohydrates of tbe coffee-berry were discuMed hy 
Erwin E Ewell. Our knowledge of the carbohydrates has beeD 
nmterially eitt-ndod durioR very recent year«, in c<HUi>qu4^iice of 
vrbich iaTe»tigatiaii in tlii« lint; lia» beon greatly ^.tituulatod. Max- 
well hsH demonstrattMl thi- pri-w^nce of an insoIublL». galactose yield- 
ins csrbnhyftraifl : R*ne« bus reported un inm>lublf> carbohydrate 
that ytpltl^ matinnee by hydmysia with dilute sulphuric acid. Tlie 
I wsifrr-aolubtp carbohydrates have received Ir^ attention ; indeflnitf 
lalements coDcf-rning 9U|;ar. ^um. and dextrin makt! up the ex- 



iatioff literature of the aabject. By experiinenti mode In the 
laboratory of the United States Departmrat of Agriculture, caoe- 
BUgtir. accompanied by ftroall percentagea of a substance rewmbling 
deitrln and nome reducing sugar, has been sbonrn to make up the 
waler-riolublc carbohydrate material of coffee. The cane-sagar 
traa obtained in pure and weli-deRned crystahi. A gum was pre- 
pared from the porCioD insoluble in water. The hitter has l>een 
shown to be a galactose and pentcse-yielding mhetancv, and is now 
Iwing tttudied farther. At (he same meting, K P, HcEtn>y and 
W. D. Bigelow dncribed a new method for the qualitative wpe-j 
ration of calcium and stroatiuoi. based on the solubility of calcium' 
cfarooiate ia dilute acetone. The chlorides of these metals are di»- 
BoUed in SO per cent acetone, and a solution of potatDiuiucliromal*] 
in 50 per cent acetone added. After standiog ten minuu-a noi 
atxoDtiuoi can be detected fo the filtrate, and th*^- itrucipiute ift] 
practically free from mlcfiun aoltii, The»e tuTeHtigstion)! will be 
continued with the hope that the separalion may prove qoantita- 

tlTB. 
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LITERARY OUTFIT FREE. THE WEEKLY BULLETIN 



A wonderful remedy, of the 
lighest value in mental and 
Iriervous exhaustion. 

Ovenvorked men and women, 
the nervous, weak and debilitat- 
ed, will find In the Acid Phos- 
phate a most agreeable, grate- 
ful and harmless stimulant, giv- 
tinor renewed strengtii and vigor 
[to the entire system. 



Ih-. Edwin F. Vo»e, Portland. ICe., says: 
"I have uied il iu my own ease when suffer. 
log from nsmiuvMzluiuition, with gratifying 

Muits. 1 have pretcribtfil it for many of 

[the various fArni^ of n^rvouii debility, and it 
' lias nevsr failed to do ^ood." 

Dascriptivo pamphlet free. | 

Rumrbtd C)i«niicil Wtrki, Providtncs. R. I, 



Beware of Substitutes and ImitatJona. 

CAt'TIO!V.-B» >arr the word "Hars- 
f«r4'«'* !■ Au ib« labvl. All allier> are 
aparloMB. ncvrr anld Iti bulk. 



fW 



A TEMPORARY BINDER 

^for StUtut is now ready, and will be atsited 
' pa>'.pati.l un receipt ol 75 centL 

Tbu bindar ii itrwii. dtirafcUuid 
elegant. k» g<lt ■ide-ciile. and al- 

fecUy flal. Any suaitier csn b« 
■Mien oui at rcplocetl vitbouidu* 
■urbing (he QiK«n. and the popws 
ate Dol myulated \tn iab«eqiiBi( 
pemancDt bindias. Filed la ihb 
bioder. S<ifini\t atvay* coavvtfsnl 
[or tclcreoc*. 



■rt^i" 



N. D. C. HODGES. Publisher. 

tT4 Broadway, New York. 



Anfo' * »Mi<)lt>8 ua SI 00 >t oaca aad iiiM>llanlii|t 
"Soleao*," vill >eo«ive a oaur of ■-Hfacatiekl 
Skatcbflii uid Event* la tb* CoI'miUbUob of Aiaarl- 
t>^" br O □ U*ll A M)U*Tv 9to. book (SMtt 
lDi<baai. laA [!■(»•, IIIu4RTai«]- Thia 1» ■ MBuTkr 
taoobookand abancAia&t tbatptloe | S u* 

no Prlvace Ubrarj Lab»la: Umj ahould b« 
aaadbjr kltwboovn buolca . .... S* 

"Til* Ubrar;," a UM-tam b ok cootatDtnca 
briaf Use of iDO>[ ImpanaDt lUiulaid and nila- 
ceUaneoaBbook*lBen>rT(]evana»Mitot II «ra- 
tur*. lDt«n(I*<l r':r iboiw «ba an about forni> 
Umalitirarr. Uibt< about wba: tK> katoreed 
and bow to bu7 (btm ... IU 

1 jvarimtworlpUoD to tli« "Ltlvrarr Llslit." 
a montUj maaulno nf AQciant, ll«1leTa] and 
Uodsn Utancart) 100 

t« 00 

V4.0a aotnal valua for %\ <A. Sample copr oC " Ltt 
•rary Uabt." IOmdu ^po•Ul uani vobI do). 

AddiwM, LItararj Llaltl, 
US till At«, f.. MiDnaajMilU. lUtiD. 



ESTERBROOK'S 
STEEL PENS. 

Of SVPERIOIt AND STASDABD QUALITY 
Leading Nos.: 048, 14,130, 135. 239, 333 

r«r Sal'- bf/ nil Hlnrlourr: 

THI UTEIIIOII ITUl nu 10.. 

Waeka^ OaadaD. N.J. -J« Joha ni.. N«w Verii. 



The L'ATEST IMPROVEMENT 
ron STEREOPTlCONS-0ufjv*T[si- 

MULiTI-FOCAL 

V\T TACH^^ENT 

CSOOUCES PKTUJ^ES r«^CMt2 ToeOFCtT AT 

.■.NYDiSTANCC WITHOUT C«ANCI»tGTi« OBJECTIVE 
[t^'inlpn^nfffiiLApTo QUEEN- Co PHILA 
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QUERY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated, the build* 
ing is not injured to the extent 
explained (for many of tlese see 
volumes of Philosophical Trans- 
actions at the time when light- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First inserted June 19. No resjonse 
to date. 

N. D. C. HODGES, 
674 BBOADWAY, HEW TOSK. 
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AIMS OP LABORATORY TRATNING.' 

BT CBABLIS f. MABCBr. 

IT is only witbio a comparaliTely recent period that the 
chemical laboratory haji altaineil tbe promiD«Dl (Kisition il 
now occupies id colleges and schools of science. lodeMt, in 
its present deTalopmenl, wilh facilities for pnctical study in 
ioorgaaic and organic chemistry, both elementary and ad- 
vsQOed, thirty yvars ngo there wb« not a siag-le laboratory in 
tliiseoantry, and few elsewhere. Probably the earliest attempt 
in Ibis country to gWe systematic laboratory iDStractioD. to 
classes of any magnllude. was mode in 1865 at the Mas^aclm- 
s«t(6 lDstituleorT«cbiiolo(ry. Analytical chemistry bad pre- 
viously been taught to a limilnd extent in a few institutions 
for the traiain^ of analytical chemists. In organic chemis- 

^Iry. or chemistry of the carbon compouodB, instruclion wm 
first giren by lectures and laboratory wortt in IJ^ at Har- 
vard Cotlese. On account, it may be, or the sligiil attention 
that technological and applied chemistry has re^^eived in this 
«oatitry as compared wilh Europe, few courses of study at 

: the preaent date, even in the moat prominent schools of sci- 
ence, include practical training in this subject. 

In speaking of the functions of the modern chemical 
laboratory, it should bo cousidered as an important factor in 
liberal education as well as a means of preparation forscien- 
liGc pursuits; and we Rball doubtless find our attention fully 
occupied in describing the principal aims of a laboratory de- 
voted to pure and applied chemistry, without including Lho 
no leas important work of laboratories in the special fields 
of agricultural, medical, biologioat, and sanitary chemistry. 
That a thorough training in general and descriptive chem- 
istry should now form an essential feature in a liberal course 
of study, probably no one will venture to doubt. To the man 
of business, a knowledge of the compoHition and properties of 
materials is important as atoctt in trade. In the practice 
of law, decisions often involve a consideration of chemical 
changes as well as the cuinposition of various subalances. To 
men engagf«d in literary purKuil«. iu political life, or in the 
ministry, questions are frequently presented that require for 
their intelligent consideration u certain Icnowledge of chem- 
istry. But especially to men engaged in any scientiAo pur- 
suit, a good knowledge of substances, their occurrence, prop- 
erties, and relations is indispensable, A chemical laboratory 
is therefore called upou to provide for each student broad 
and thorough training in the elementary principles of chem- 
ical science, including the composition and properties of 
matter. As to the best method for such instruction there 
may have been certain differences of opinion, but I think it 
now universally conceded, that, while it is essential that 
the student should commit to memory important facts and 
principles as tbey are presented to him at the lecture table, 
it is io the laboratory that he recives the discipline of the 
baud and eye, and la methods of reasoning, that enables him 

(to acquire the true spirit of scientific thought, and to retain 

[% remembrance of facts that otherwise he would soon for- 

l«et. 

* ADsd4rMi4«ll*«r«d U tti* opcutux of Um dvw dMOiloMl labonuory ot 
ifcsOs— aoaool of Appltod 8<d*ac«, H«r u. isn. 



As a foundation for more advaocecl study fu science, es> 
pecially in the various branches of chemistry, the analytical 
laboratory is an important adjunct. It is here that the stu- 
dent should not only receive most careful training in the 
methods of correct manipulation and close atteutiou ta the 
details of analytical procesteH, but he must acquire familiar 
acquaintaueo with the many analylJcal operations that he 
will be called upon to perform in the practice of bis pro- 
fession. It is unfortunately true that students are often 
content with the acquisition of sufficient knowledge to enable 
them to obtain poaitioos aa analytical chemists. Such train- 
ing, however, is inadequate for the demands of the present 
day, since chemist.4 are frfKjueiitly called upon to undertake 
problems in technical chemistry that require broader quali- 
fications. A very considerable port of manufacturing opera- 
lions iu industrial chemistry are based upon the properties 
and reactions of the cartKtn compounds, and any course of 
iostructioQ in applied chemistry must be regarded as seri- 
ously deficient if it does not include thorough dtaciphae ia 
organic chemistry. 

Id a preparatory course of four years in chemislry, then, 
if thorough drill in the elementary chemistry of the first 
year is followed by instruction in analytic and theoretical 
chemistry, extending through two years, with an equally ex- 
tended coune on the carbon compounds, the sLudeul will be 
prepared in the fourth year to appreciate a comprehensive, 
practical course in industrial and applied chemistry. Inci- 
dentally, in the more advanced subjects, be should form at 
least some slight acquaintance with methods of study and 
investigation outside of the ordinary roulioe. Indeed, ability 
to undertake original problems suoh as are constantly pre- 
sented for solution in industrial operations has a pecuuiary 
value that ia well recoguizod. Il is to fact the basis of many 
commercial enterprises. 

With this brief outline of what may be ragarded ax the 
principal aims to be kept in view iu the management of 
laboratory, perhaps it will be of interest to ezamine into th< 
causes that have led to llio recent development of laboratory 
methods. Although, as already explained, these methods 
have been largely develo|>ed within thirty years, it shoult 
not be understood that the foundation for them has been laiili 
within this period. On thecontrary, a knowledge of certain 
processes involving chemical priuciples conducive to the 
comfort ami convenience of mankind is older than history 
itself. Metallic implements and coins of tbe bronze ago in- 
dicate that the prehistoric races wcr« acquainted with melhodi 
for the reduction and alloying of metals. That tbe auciet 
Egyptians understood the preparation of indigo and its ap- 
plication to dyeing is shown by the presence of tissues dyed 
with this Bubstauce ou mummies taken from their oldest 
tombs. The extraction of turkey-red from madder was early 
known to the Egyptians. Persians, and ludiaus, and later to 
the Greeks and Romans. It would be impossible in a limited 
space to describe the numerous discoveries of tbe early agea, , 
or the multitude of facts collected by the alchemists in theii 
endeavors to discover the philosopher's atone which would 
enable tbem to transform tbe baser metals into the nobler, 
and in their search for the elixir vita, a panacea for all the 
ills of man. Notwithstanding this vast accumulation of 
facts, noelTorts were made toward a systematic arrangement 
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for the basis of a science, until late id the last century (he 
foundatioD oT cheraistry aa an exact scieQce was feKtablithetl 
mainly through the labors of such men as Priestley, Scbeele, 
Cavendisb, and Lavoinier. To the latter especially i» honor 
due for introclucing the balance as a means of conciuctiny 
chemical operations on a quantitative basis. The flnl tcreat 
event of this' period wa« the discovery of oxygen gas as a 
cuustituout of the atmospliere by Priestley, and it was soon 
foUowed by a determination of the composition of water, for 
which Cavendish receives credit. The classic experiment of 
Lavoisier, in which be ascertained the quantitative proportion 
of oxy^n in the atmoHphere, was the beginning of detinite 
ideas concerning the com[M>sitton of matter. The earlier 
part of the present century was honored by the brilliant re- 
searches of Sir H. Davy. Gay Liissac, Dalton, Berselius, and 
Other investigators, which contril»ul«»d so largely loward the 
foundations of modern chumislry, and which resnlled in the 
law of (faseous combination of Oay Liissac. the laws of 
definite and multiple proportions of Dalton, and the law of 
Avogardro relating to the molecular composition of matter. 
These deductions were followed by many theories, which 
were later modified or replaced by others afi new facts were 
discovered, until there has resulted a substantial system of 
nomenclature and theoretical principles, sufficient at least 
for working hypotheses, and suiHcicnt to explain the greater 
portiuu of wcll-authoullcatc^ facts. Of recent contributions 
to chemical theoriea probably there are none of greater ser- 
vice in classification and arraugemenl, or that afford better 
opportunities for speculative research, than the periodic law 
which we owe to Newlauds. Lothar Meyer, and Mcudelejetf. 
The application of chemical principles seldom precedes a 
good underslandirii; of the principles thcuiselvcs. Opera- 
tions may indeed be carried on in a haphaxard fashion ac- 
cording to empirical rules, but the rvHiills are apt to be 
unsatisfactory. We should therefore expect to see the de- 
velopment of technological chemistry following in certain 
Hues the general advancement in sciealiflc knowledge, and 
it is not difficult to understand the marvellous growth in 
applied chemistry during the last fifty years. Probably the 
most iinportAnt branch of chemical tndnslry that has ever 
been rrBtiLed is the niauufacture of sulphuric acid. There is 
scurculy a commercial process involving chemical changes 
that in not dependent directly or indirectly upon the use of 
this acid; and, while at present the yearly production amounts 
to serernl million tons, it is only one hundred and fifty yesrs 
sipce the lead -chamber process was first devised, and only 
one hundred years since Chaplal introduced the improve- 
ments for the continuous process uow in use. A scarcely 
less im])Ortant branch of industrial chemintry is that of 
bleaching, which resulted from the application by Berthullet, 
in 17S8, of the properties of chlorine, already discovered by 
Soheele, in 1777, to destroy certain coloring principles without 
injury to the vegetable fibres. The manufacture of illumi- 
nating gas, which is such an important factor in modern 
life, was first attempted in 1798, and outside lighting with 
gas in LB12. 

Many other illustraltons might be presented to show how 
recent is the growth of technological chemistry, but it is in 
the domain of orgauic chemistry that tbe development has 
1>e«n most wonderful. Here is a quantity of urea, which, 
as everyone knows, is a constituent of various fluids in tho 
ciroulatiOD of animals. In IBliS the illustrious chemist 
Woehler obtained this substance simply by healing amnio- 
oium cyanale, and it was the first instance of the arttficisi 
preparation of a substance of organic origin. This was the 



beginning of synthetic organic chemistry. In allemptiDg to 
illustrate what hn* since been accompli«lie<l in this Held, we 
will select a.<^ a single example the multitude of aubstaoer* 
that have been obtained from coal-tar, a bye-product in Ihr 
distilUlion of coal for illuminating gas, and we will aak 
your attention to this chart, which shuws a graphical arrange- 
ment of many of the.<ie compounds in their genealogical de- 
scent from coal. 

With this brief review of the development of tlie chemical 
lalioratury and the purposes of laboratory instruction, a 
question will doubtless arise as to its future elHcieucy in 
scientific education, and especially as to tho part it will be 
expected to perform in promoting the material interests of 
society. While the utilitarian principle of the latter aim 
wojld naturally become the more important feature of 
laboratory training, in the school of science it should never 
be forgotten that whatever of mental culture or discipline 
the student receives must be derived from the courses of 
study that are intended as a preparation for his special voca- 
tion. Constant vigilance is therefore necessary to restrain 
the natural disposition of the average student, which leads 
him to avoid all poAsible mental exertion and to concentrate 
his energy upon the mechanical side of routine laboratory 
practice. 

The elementary courses of the freshman year tionstttute 
tbe formative period, and if correct habits are early estab- 
lished, the more advanced work of later ye^rs will he under- 
taken in the true spirit of scientific study. But if. on tbe 
otlier hand, the student falls into car«less or indiffer«nt 
methods, it is rarely that he recovers from them. Cnncem- 
ing the preparation .,lhat must be provided to meet the de- 
mands of the future in applied chemistry, the foundation 
will be chemical analysis. No process involving chemioal 
changes can be conducted intelligently and economically tin- 
lesa it is carefully controlled by a complete knowledge, not 
only of materials employed and valuable products obtained, 
but also of slags, gases, and all waste products. In the great 
smelting works in Europe ores are purchased for everything 
of value they contain. If a gold or silver ore contains, for 
example, arsenic, antimony, nickel, zinc, and bismuth, in 
appreciable quantities, the process of smelting will have due 
reference to the separation of every one of these constituents. 
In America, with enormous stores ot the richest ores and 
supplies ready at hand, miners and mauufacturers have 
found the principal constitupnts ton profitable lo waste time 
in the recovery of bye-products. Many a western ore-dump 
will richly repay for reworking to recover what at Brsl was 
thrown aside as unprofitable material, and in several direc- 
tions this fact is even now receiving attention. If tbe price 
of coal in Cleveland was twelve dollars per ton, as it is in 
Switzerland, instead of two dollars per ton, the price uow 
paid here, instead of an atmosphere laden with valuable fuel, 
the process of combustion would be controlled so tliat ootb- 
ing but legitimate constituents of smoke could escape. Im- 
portant changes in this respect, however, are in progress, 
and manufacturers are appreciating more fully the impor- 
tance of accurate scienLtBc kuowledgo and the aervicea of 
skilled analysts. 

Allusiou bus beoD made to a higher fleld for the employ- 
ment of educated chemists than that of analytical chemistry, 
and it is one in which we may expect extensive develop- 
ments. It is a familiar fact that many materials in daily 
use can only be nbtained by importation from other coun- 
tries; hut the immense quantities of certain manufactured 
products annually imported may not be generally appn- 
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cialed. NotwithsUndin^ our abundant supplies of crude 
materials, with cheap fuel in Ltulimited quantities and a 
ready market nith an increasing demand, ve continue to pay 
eoornious Bumt for imported products lliat aboutd be pro- 
duced at home. The catises of this condition of affairs should 
not be far to seek. Tbat it is uot from lack of euterprise is 
evident from the readiness with which novel schemes arc 
able to secure tloancial support. It is geuerally understood 
that the priDci)>aI bindrance to home production in the high 
cost of labor as compared with prices paid in Eurojie, and it 
14 somt^limL-K hinted tliat it i» iu |Mrt due lo a lock of Umr- 
oughly trained scientific specialists. As regards the bitrher 
cost of tnaoual labor here, it vrould »eem that Ibe dttferenfre 
must be leas than the cost of importation, which includes the 
tariff. If this state of atfains \% iu any degreedue to adeaKh 
of scicotiQc men capable of conducting msnufacturiogopera^ 
lioDs, and the scieatifio schools cannot produce such men, 
iruly Ibe schools are not taking advantage of their opportu- 
nities, Tbat such a feeling exists with some manufactureni 
is evident from the fact tbat they send abroad for their 
chemists. Whether better talent is secured Iban can be ob- 
tained at borne may well be regarded aa an open question. 
Perhaps a still broader view of the situation is necessary; it 
may be that our invested capital is too busy in aecuring 
lucrative returns from business enterprisfisconnccted with the 
development of uur natural resources to uudcrtake operations 
: that require akilful management lo yield even a fair profit, 
and that we are tberefuro bolter content at present to pay 
importers' prices than to manufacture ourselves. If this l>e 
true, ne musl wait wiib patieuce for a change tbat will 
surely come. 

Altogether the outlook for the tmmediale future is en- 
COuragitig. In several directions tbe manufacture of chemi- 
cal prodacta has begun, and others will follow. There are 
•certain lines aloug which rapid development may evidently 
soon be expected, and one of the most promising is sal-soda. 
TJnlil qu»tu recently tbe Le Btaoo process, which was in- 
vented in France lo manufacture soda-ash when the supply 
from natural sources wax largely cut otf during tbe French 
Revolution, has supplied the world .since early in tbe preMDl' 
century. In utilizing all bye products the great Le Blanc 
works of Europe bav« l>eei) able to produce soda ash at a 
trifling cost. A Tje Blanc plant huH never been exUblished 
here, anil probably one never will l>e. Such a pUnt requires 
an immense capital, and, besides, a combination of coal, salt, 
and limestone, tbat can be found close at band iu but few 
localities. Within a few years another method, known a.s 
tbe amuion ia-Boda process, has been put into operation in 
Europe. The first-cost of a plant for ibis process is not 
large, and since it furnishes a purer product than tbe Le 
Blanc method, it will probably supply a considerable portion 
of the aal-soda of tbe future, especially in this country. Tbe 
newer method has Ibe es|iecial advantage that it forms bi- 
carbonate of sodft direct and very pure. Two plaiibt for this 
process have been erected here, one of which bas been in 
operation at Syracuse, N. Y., for several years, and the other 
has recently be«n erected in Cleveland. 

As another illustrattnn of tbe possibilities in store for ns, 
1 will ask your attenlJOD to this lump of porcelain clay tbat 
came from a large deposit in Karyland, and there are large 
deposiu in other locatilies. This clay is quite as pure and 
i^aite as well adapted for the manufacture of tbe finest por- 
celain as any in use in France or Germany. Of the other 
materials necessary iu this industry, this quartz and this 
feldspar arw just as pure, and we have e-Ttensivc deposits of 



both. We have also cheap fuel, and yet we pay a tariff of 
Forty-five per cent ad valorem for Enirlisb, Krencb. and 
German porcelain, besides paying the poller a (air price for^ 
his labor. All such porcelain as we have before us is mad< 
at the Royal Berlin Porcelain Factory, where it has been 
shaped, bakcil. und decorated by father and son for oue hun- 
dred and thirty years. Who will venture to predict ihe 
possible developmentf in uur own country during an equal 
period in the future i At presw-nt we make cerlain kinds of 
war4>, but no one needs to he told the difference between it 
and the eleuiint Dresden, Sevres, or Royal Worcester. 

A single additional crampte will doubtless suffice to show 
what we may reasonably expect in the future. The produc- 
tion of artificial dyes and colors from coal-tar has atuumed 
enormous proportions since it was begun thirty years ag«rj 
Graebe and Liebermann invented the process for Ihe prepi:^ 
ration of artifloial alizarine in I8<9, and in 1880 tt was esti- 
mated tbat this invention had saved (SO.OOO.OClO. the addi- 
tioual cost if the same quantity of this dye-stuff had been 
obtained from natural madder. At present there are Iwclvi 
large alizarine factories in Germany and England, but n< 
one in tbe United States. The annual production of anthrftj 
cene paste, the source of alizarine, is three thousand tons; 
but not a single pound is nianufarlured here. Of the total 
output of alitarine, 2,154,9:10 pounds, valued at ^58,882, are 
cuDsumed in this country. Tbe ostimaicd daily production of 
aniline and similar dyes, in Gngland, France, and Oermany, 
is estimated at 36,000 pounds, and in 1S1>0 importations into 
the United States were valued at #1, 767.568. Naphthalene, 
another constituent of roal-tar. until quite recently waii 
pi-actically a waste prodiict; but thorough study of tbe 
naphtols. their sulphonic acids and other derivotives, has re- 
vealed the beauty and permanency of tbe numerous colors 
that may be derived from thorn, and they are now produced 
in considerable quautities. One factory in this country 
holds patents for the preparation of colors from naphtol-sul- 
phonic acids. Tet with this condition of our mauufaclures 
we have the largest deposits of coal in tbe world, and the 
products of its distillation an? collected in immense quautities. 
These products have even been sent abroad to be manufac- 
tered into colors and returned to us for consumption at a 
very high cost. 

A clearer insight into the extent of our importalious of 
products that misht be produced at home may be given by a 
review of quantities and values selected from the .Annual 
Report of tbe Bureau of Stalistics on Foreien Commerce and 
Navigation for the year ending June 20. 1890: — 

Pouaale c&IorsM l.44S.rT» 

dliAioiasM I.IHJWI 

fnooTKM* H9jOi7i> 

ToUlMas.lacli»auiiaaa,salMak«,aiear^ 1 •»,aM,t>T> 

boun w«si.iw> iDoiT »i.«8.onf 

SiNilo tiTdrata..-.. i«,tai,wst 

Kaollti (loiH) fT,Ut 

T««lol»TS (««») Me.«8 

Chin* •ad Pottery I4.T»MT4 

OlsMWMv r,3BI,8M 

OlocnM tUJtn 

Iroo, »t«el, ud msoufscturM of Ibtt I >U,MS^11 

MiD»... \^*f »H«I.I79J 

Carbolic- ttcl-1 HtSiOT 

OxKltcu.-ld i.iin,OBa 

AHuuiDL-.artUlclAlsad ostarsl IdGUW 

MkDfBoeiM blnostda tt.K>M8 

Mtlk-Mgu tajM 

Mam ijaum 

AmmoQliatn ■slla • <,BI1A3 

CiuLI-tu-cQlaniio(«aumM«Wll SI,Bll|7n 

n«»riii« » «,1SMM 

Olfcwrla* - ^Ornde) lt,.SU.3B8 

(BaBBcd) nOJW 

LMflacnt*!* nj0> 
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Thes4^ illuslrations arc doubtleu liufficifrMt lo indlcsle Ui« 
«xteosife field tbat is open Tur Ibr devBlopineiiL of techno- 
logical chemistry; and, with all defereoce to the aid that 
flbould be expected from tbi* study of chemistry in the vari- 
ous systems oF lil)erAt educniion, tliey seem lo Kfford con- 
vinciDf? c-rideuce that, in its higliest efHciRnry. the clieniical 
laboralory of the future should inclutl* the proniolion of 
iDduiitries thai depend upon the application of chemical 
principle-!). 

NOTES AND NEWS. 

The railway which is at some time or other to traverse the 
Arrican ronctneat ha* been opened as far a* a point near Cazengo, 
140 miW from the Btarting-point, St. Paul de Loanda. 

— A iSouth African and Intematiooal Exhibition wi]l be opened 
f Kinib^-Hey in Septembtr. The prooeaaea of winninj; disnionda 

and gold wil) be abown; tbe machinery department will contain 
a large variety of machinery employed Tor mining and agHcuh 
tural purposes; and the aRricultural inleraala of Lh« colonie* and 
neighboring utates will rr<.-eive nfieciul attention, 

— Tbe Britiiib Medical Afl>ociiition, sayi \ahire, will hold ils 
sixlietb annual meeting at Nottingham on July 30. anil Ibe three 
following days. Jlr. Joseph Whiu*, con-wltinit Hurgeon of the 
Notliogham General Hospital, will pre^iile. Addrewte* mmII im 
givt^ Id medicine by Profewor Jaaie« Cu turning of Queen '« College. 
Belfast : iDBufftery by ProfeMor W. H. HinK»ti.m of Muulnil: uod 
lo bacteriology by Dr. 6. Sims Woodbvad of tbe Research Labom- 
tory of tbo CoUvgeH of PbyFiciana and Surgeons, England. The 
BCJentilic work of the meeting will be done in ten aecliona. 

— Through the courtesy of liia frteuds, the ediiora of 77t« Scot- 
tiali (leographical Magazine have bad an opportunity of perusing 
a diary hy Mr. P. J. Matthew of a ride nf 1,000 mile» ttin»iK;h a 
little-known part of the territory of the Argentine Republic. On 
Oct. 6 be 8tiirt«>d from Bueno* Aynm hy train, and reached Men- 
doiaon tbe 7tli. Thence ht> trarelled, partly by coacb, partly ou 
boraeback, lo San Uafael. a distance of 210 miles. Having col- 
lected B atore of proviaions. the traveller set out ou Not . 18. with 
six mules and a mati, and, crouing the riwr Diamaote, took a 
westerly direction towards tbe Cordilleras, the route being through 
very twautiful scenery, for the Andes were not far distant, and 
the second ntgbL was passed at an elevation of 4.400 feet almve 
aea-level. On the third day the river Atuel vrni rearhed. and two 
or three days later Mr. Matthew rested at the ntaaria of nn Eng- 
lish doctor living in Mendo7.a, where 1.1.000 sheep and H.OOO or 
7,01)0 head of cattle are fed. Thirty miles from thi« fttancia lies 
the lake Llnnconeto. a narrow sheet of water »e\'eral leattuc^ in 
length. Two years ago port of it dried up. leaving a flat eipaane 
of siuooth aand nine milt's acroait. Seen from the middle, this 
Bandy plain has a bright-blue, fftassy appearance, and couulerfetts 
wattT wtinderfulty. The lake la fed by two t>tream»>, but has no 
viaihlf outlet. It ia sairi to be dinined by a Hublprranettn stream. 
At any rate, in tbe <lrled bed are to lx> seen sevenil of tho«e fun- 
nel-Klin(>e<) deprf«8lo»a common in the Karat formaUoD ; their sides 
are encru^tetl with salt. The country around is wild, and the 
climate cool, the altitudes at which the camp was pitched belnc 
0.000 l>:> S.SOO feet. Uame is plentiful. Ui'rd;! of guanacos wero 
ollon mot with, ntiit piinia>! are mj numerous that bur»e bree<ling 
is iuipoasible. as they kill all the foals. Near Ohacaico, where 
Hf. Matthew stayed a month, he oinerred eaglea, condom — which 
are very destructive among the calvt^a and tUiee)> — rattlesnakes, 
otter*, and a variety of chinchilla (probably the Alpine viscacha, 
iMgidium Peruanum). At Agua Nueva, twenty i^ne mile» east of 
Ohacaico, a large quantity of stock — horws, cattle, sheep, and 
goals — is fed by squatters, who pay a small rent for the u«e of 
tbe vamp oi run {catnpo). The pniturc is encellcut, but lant year 
Jocuttit played gr«at haroc unong the more lender grasses. The 
lelant juuruey wm ODode acrosa tbe Atuel and Salado rivers, and 
over the Central Pampa to Trenque Lauquen. The country, at 
firet rocky, changed to level pampa of poor aoil covered with 
prickly ehrube. Rain came down in tcwrenta and swelled tbe 



rivers. *o that they were difficult to crow. Water, which t» scarce 
even among tbe mountainn, is often not to be procured during a 
tide of fifty miles. Mr«quitaeA were Irouhleaome, and at one 
camp a <>warm of locu«ls obliged the traveller to p«ck up and 
move on. In the province of San Luis woods began to appear, 
and improved the landscape. Near C-ochico ie a series of shallow 
lakes of brackish water, studded all over with dry, barkle«s trees. 
For two or three days Mr. Matthew rode through dense woods, 
and then entered the grassy pampa, where ufoficius were moce 
numerous, and the track well worn. Nothing butgras-i, reaching 
up to the knee of a man on bocveback. can be- hh,'U the wimie day 
lonfi. Most of it is paato amaryo (hitter graae), and tbe sheep do 
not Roem to thrive on it. The she«>p are of different breeds — 
Lincoln, Merino, Ramtxiuillet — and the cattle moAtty craned 
slionhoms. Trenque I.Auqneo is on a railway, by wbicb Buenn 
Ayres can be reached in twelve hoars. 

— A new application of the stems of the larger-growing apecies 
of bamboo hax recently been adopted in China for the mantifaetore 
of small trays and ornamvntal articles for export to Europe. It 
Is known in China as bamboo sheeting, and it is said to be carrwd 
on at present only to a limited extent at Wenchow, where, ttot- 
withstanding that it iw quite a new trade, about ten flrnia are now 
engaged in it. Ttte process adopted is us foltowti: A length of 
bamboo Is cut ufT, and then pared with an axe till it is of the 
thickness required. It te next planed with a spokeshave, and the 
thin cylinder so obtained is slit up, so that, on being opened out. 
it forms a sheet. A number of these cylinders, placed one inside 
the other, are immcree<i In boiling water for a few minutes, lo 
render them fleicible. and they are then unrolled and Battened oat. 
by being subjected to prestturo under heavy sionce. These sheets 
are sometimes U4ed for making fretwork and carved screens, fans, 
etc. ; and the small, pale etraw-colored pin-trays, for toilet tables. 
which appeared in the London shops last season, are apparently 
made from this specially prepared bamboo. It aeenu to adapt 
ilAelf extremely well for moulding into many fonna, and might be 
made available in this country for various kinds of veneering. 
The bamboo now appears to be the Dendrocatamtu latiflorHt, and 
specimens of the shepting, and articles made from it, may be eeCD 
in Mu9funi No. 3 of the Koyal Gardens, Kew, Mys Th« Journal 
of the Socittjf of Arts. 

— Tbo first sunshine recorder was the invention of Mr. John C. 
Campbell of Islay, and consisted of a hemispherical liowl, i& 
which a Rpbericoi glass ball stood on a low pedafetal. As the auo 
pnsseO acroGd the sky, its rays, concentrat«l by the ball, hnmed 
a gnmve in the side of the bowl. With this in^itrumeni the 
amount of Runahine during six month'' was roughly recorded, and 
the character of individual monlhs -wai fairly shown, but the 
grooveiiof two successive days could not be distinKUisbcd from 
eaoh other, the chn.tige in the sun's declinalion teinp; very Rtiglit. 
Slipi of canlboard were aftArward^i siibstitutMl for Ibe wooden 
bowl ; and in thi? pr^at^nl form of ap|iaralua, devinnd by Sir O. 6. 
Stokes, accordinn lo The Scottish Oeoffraphtcal Mayazinf, three 
bnvks grooves, oonceutrio with the spherical Ifns and adjusted for 
Ibe UtiLude, hold the curds for summer, winter, and the equi- 
noxes, respectively. Tbe cards are changed daily at sun&et. Thii 
instrument is not without defects. When the sun is low It ceases 
to act. and at sH tiniea the slightest Qlm of cloud, barlly risible 
to tbf eye, is aufBcient to check the burning power of the sun's 
raya. Pliotograpbic proecssi-s have been devised by Mr. Jordan. 
Pruft-wor M'LpimI, and oihfnt, but they are leas ewnly muruiged. 
The StokeaCampbi^II instruments have l«en in use since 1880, 
and the MeIeorolugtc.il OITice has indued a report on the sunshine 
lecorded during the years 1S8I-S0. Tbe sunniest spot^ in tbe 
Kingdom are tbe Channel Islands, which enjoy sunshine during 
89,9 per cent of the time the sun is above the horizon In tbv 
course of tbe ye»r, Falmouth shows the next highest recofd, 
9S.7 per cent, and along the whole coast of England from Milford 
Haven to Yarmouth there is no great variation. Tbe ooart nat- 
urally receives more sun than inland districts, where oloads ait 
formed by the hills, and in towns tbo percentage is low owing to 
tbe smoke. As regards the montlUy means, it is found that in 
Jereey alone does the sunshine ever attain to half the mrwinff 
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pcMwib!«-, fiSp«rroent in the vaIu? For Maj and 55 for Aaguat. 
QcldMtoii, in Norfolk, follnws with iH per cent, aod tbe esHtera 
COHtaa far north as Abenlwn i*.leci.I».Jl_r sunny. Ireland and the 
wwt of Scotlitm) hare penu^tently cloudy ekiee in suniiuer Hod 
early sutumn but io late Rutuiin Ireland U pcrtJcoUrl; ftcured 
by llui 81U1. Ootbeoiber band, from mme unexplained cauae, 
tber« is a deGcteocy of sUDsliine in Jervey durinic Xovember. The 
sannie«t month in the ten yesni wa» May, ISftS. n-heii thiriy-ihree 
Btalinns regialered al least ■'iO per cent. June. July, and Augutt, 
IS^, were a\m tery hright. The tiieheM monthly amount en- 
tered, 6H per cent, was re«orded at Falmniith in June, nod tn 
Jfnej in August of that year. 

— Bulletin No. 80 of Ibe Kan«aii Experiment Stnlioo ri'i'url* a 
well •planned expirriinent, de<>iflned tu shove whether the old prac- 
ticw of sheUing off the tiuttv and tip« uf ears of veed-com was a 
ralignol one. Id ihtsexperimentfiveUDplicateplsatii vere planted 
with M-ed fttiw diiferent iwrts of the ear. This tjueeliun has nl»o 
l<een under Investi^tion for .•>evenil yeaisalthaOhio Ex|HTimi-Mt 
Station. There la a remnrknbly clonie agretment ht'twfi-n the 
average yields from hutia and tuiddlei) in Kawax and Ohio, hut 
this a^m-tnmt does not hold out when it cuineH t'l the tips. The 
experiment U being continued at the Ohio utation, as they are still 
in donht whether the irrefpilarities in yield obaerred are doe (o 
the ftf*d or to the inenwWe variations in the soil of different platP, 
a factor of error which can only be overcome by many ropeiiliocs 
of the test. In view of the results thua far indicated it may be 
well to cell attention to the ptM«ibilily of tite middle of the ear 
failine to dry out in »ome teasons as well is the ends, Jti which 
caw it would bo lest valuable losttad of more vuluuble Tor wed. 

— Tlje next meeling of the International Congreae of Oriental- 
Uta will be held at Lisbon, from Sepc, 33 to Oct. 1 of ths present 
year, under tlie psironatce and chairmauihip of the Kinu of 
Paruigul. All ftoeietivJii and individuuU will l*e oontidered mem- 
ben of the congrvtw upon Che payment of i-'t francs. All appllvu- 
lioos should be sent to the Secrvtary of the Geographical S<icteiy, 
Hotel de la Snclet^, Ltibon, Portuinit. The iu'lentlfle programme 
will embrace the following sv^tloiw: Sutniunry of Oriental Rc- 
ec-Brche« elnoe 16(11; Bemtclc LitnguageK. except ArabU;: Arabia 
and Islam; Aspyriology ; Palest inol'igy; The Aryan Ijinguagea, in- 
cluding, 1. KaDfecrit and Hindu^tanee. 3. Pahli (language of Oyloo) 
and Buddhiht, 8. Iranian and Zt^roaslrian; Africa, with Die excep- 
tiim of Egypt ; Egii piohifty , Ci-ntnil Aoia and Dardifttan ; Religions 
Cocnpnred (Mylhot'iffy. MythograjAy. PhiloMophy, Lawn, Oriental 
ScieoceiS lii^tory. etc); Languages Comperert ; Encnuragetueot of 
Oriental Studies; lodo-CbiDeee Studies; Chinese Studies; Japanese 
Studies; Urai'tdinn Studies; Malay Archipelujuo and Polynesia; 
Que«tlonH for Explorers: Ethnographic Philology nn<l MiRralion of 
BMra; Art. Arvhivulugy, NuiiiiHmatit>, and the Industrial Art of 
IbtEaxt: The Scholara and ihePeupleof the East; Oriental Philol- 
ogy in Commerce, etc. (with ^ubdiviaionB for the different modern 
Ch'ieutal languages); Anthropology, Tho Science and the Natural 
and Artificial ProiluclB of the E^st ; The Orient and America ; The 
Orient and Portugal; fipecial Se«ion for the Philltpine Islands; 
CxblbitioD of Books and Objects to Illastrate the above Section*. 

— In Ibe cotime 'if a journey through British New Quinea, in 
January la«t, sayw the Proceedingn nf the Royal Qeogniphioal 
Society, Uie irulffjttigMble Adminiatralor, Sir William Mai.'Kn*i{i>r 
examined and ileecrilxHl tivveral retnarkabk* islands, which be 
abowe to be almost ceruinly ancient ntolls Chat have heen ele- 
vated by steady horizontal uplift. The iiUand generally known 
M Kiuva ibiii calJed Nowau hy the natiwo) ha« an oren of about 
6vc or tiix »i]uaremile!t. ft appears to he surrounded br a frtng- 
Ing reef. Nearly all round the island there is a low and slightly 
doping margin covered with trees, and aboat a qu^arter of a mile 
wide. Tbb lermioates inland in a steep coral wall, which risea 
aliru|>tly to the height of SOO or 400 feet, and h covered n-ith 
fore«l. HhetlH in the c^iral (Htinl t<'i a comparatively recent up- 
baaval. From the CTe^C of this wall the land dips gently to a 
plateau from 30 to 100 feet lower, which occupies the centre of 

tie island. The plateau is undulating, bos a rich chocolate »oii, 
iJ being protected from wind by the raised rim, whilst subject 
I a c-opious rainfall, it is very fertile. All the people live in th« 



hollow, so that from tbe sea the island seems to b« uninhabited. 
The central hollow h dnIoW hy rillratiou through tho cracked 
and iKirous coral rock, Kwaiawata Island, which is from one 
and a half to two mitua In diameter, showed precisely tbe same 
form and structure, and in Gawa Island there isaatiU more perfect 
instance of a raised atoll. The coral wall in the last inslnuce 
rises so abruptly to the height of about 400 feet that part of it bifi 
In be climbed by ladders, and the plateau representing the old 
Ingoon is nearly 100 feet below the level of the edge. Iwa. 
another adjacent island about a mile in diameter, is of the same 
kiod. only the gently sloping border has been worn away, and the 
cural cliff meets tbe aea nearly all round. TItese reiniirkahte 
islands merit n>ore detailed study by a gv^logi«t o» nccount of 
their obviomt Waring on the theory of coral formations, and their 
reM.'mblan«-e to tbe upraioed re«(« of the Solomon Nlands, It 
would appear that tbe area of post'lertiary elevation which Dr. 
Guppy demonstrated in tb« Solomoo Islands must be extended to 
include Ibe border inlands of New Guinea as well. 

~ Brick tea has usually bul little to commend it. as it is knotrn 
to be composed of the sweepings and dust of the Chinese tea fac- 
tories lu chief luarket is Russia, which took from China la<t 
year 3,00^i,343 poundti, one-half the usual exiioit. due, it is said, 
to the scarcity of tea dust. A new article in lea ha^. however, 
according to the Journal of tht Society of Arts, recently sprung 
up in Chini. in tbe form of tablet tea, which appeared in the 
trade returns of Kiukiang for ilie 6iBt time lust year, machinery 
having been erected there for its raanufacrure. and tlie quantity 
shippe<l from thiit p'>rt was 4&8,lt98 jMunds. Tablet tea is made 
from tbe very best quality of tea dust, ft is formed, by preasare 
alone, into small cakes, which are perfectly lianl and solid, and 
somewhat resemble chocolate in appearance. The material is 
not. like brick tea, moistened with steam, before being oomprnsed, 
and ibti flavor is not in any way impaired by the procesiof in*n«- 
fncturo. 

~ An experimenlai voyage, which, though its main object is 
commercial. Is not without interest of a more general kind, ts 
aliout to be unieriaken by Captain Gray of Peterhead, thu vrell- 
kno%vn Arctic tvhaler. Captain Gray is of opinion that the vnlue 
of the AntarcticSeasoia whaling-ground has ncrer been proptrly 
teste>^ and be has, according to the Proceedinga of the Koya) 
Geographical Society, succeeded in raising the citpital necessary 
for pro«e<-uting an experimenlai toyai^e with a couple uf vessels 
of »ome 400 or fiOO tons register, pro[>elled by auxiliary- engines of 
70 or $0 horse-poo'er nominal. A slateaieut issuol by Captain 
Gmy' and hia brother contains numerous extracts from the litera- 
ture on the AntJirctic regions, as evidence that there is a reasona- 
ble prospect uf developing a new and important industry in tbe 
Southern Seas. " We have," Hiy the autUon of the slatement, 
"been induced to select that region in the Antarctic area lyiag 
between the meridian of Greenwich imd ftO" west longitude u tbe 
locality in which, in our opinion, tbe fishery we have projected 
might be iirosecated with tbe greatest advantage. It was ex- 
plored by Chaplain Ross in his last voyage, and has l>een rejiorted 
by him to be frequented by the right whale m great nnmbera. tt 
is besides accessible from Britain by a direct route lying between 
the coniinenta of America and Africa, not exceeding i.SOO miles 
in tenglh, or a t<vo months' paa^ge, at an average speed of Ave 
knots per hour. We think that tbe month of December, corres- 
ponding to that of June in the northern hemisphere, wbicli baa 
geneially been chosen for tbe commencement of the work of ex- 
ploration in the Anlarctic Sens, is too late, and that it might be 
prosecuted with advantage at least a month earlier. Wu should 
Ibercfore recommerHl that, on the event of veosela beinig Sited out 
to prosecute (he fishery In the South Polar Seas, they should leave 
tbe country in August, and reach the whaling -ground by the end 
of October, wbich would give at least four months, vis., Novem- 
ber, Dtcember, January, and February —ample time for com- 
pleting iheir rargocw. and enable them to reach Britain again In 
May, thua leaving from three to four monlha far dtscliarging and 
reBtting before sailing on a new voyage in August." As Baron 
Nordeoskj'jld's son is to acconipaor the expedition as nalurnliat, 
it is to be Iioped that some gain to geography may lexull. 
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VBKLJ NSWSPAPBR OF All TBB ARTS AND SCISIKES. 
tUBUUtto av 
K. D. C. HODGES, 

674 Bkoadwav, Nbw Vokk. 



HrMOMifTMSB.— UDfUyl SUt«a*adC«ii*<lB. SS.SOkrwr. 

Uroftt BrlUln knd Siirofio iM%je*t. 

CooBiiiuuUwtlau* wltt l]» welconsd teom mi; quarter, AbBLraeM of BeleDtlOo 

I u* BDllclted, and aar band rod eoplea ot ttip laius ooqibIuIdk tuob will 

ke matlail the nutbor on rgqueal In ad*«DQ«. Rejected uiuiUMirlptii will be 

c«tuni«d to tb« Kutbon onlj wbeo the raqittalle uaauot of pcwt4ig« •ooum* 

yule* the maaiiMTlpt. WhaUTcr ta latdsded far tnaettion must be suthnBtl- 

OMad ttT the iwine and mhlnss of tb« writer; not uevewwUr for pubUaalioo, 

but aa a icuuiaDtJ ot cood (allh. V« do not hold ourealTiM n^ioiulbU) tor 

uiT *le« or optnlona txprMwd In tbo isammunleatlatui of oar oarrT-apondnnta. 

Ati«DiloD la pall«d in ibe " Waat*" culumn. It la Loratuablo to tboae irli« 

uae It In •alicUlDK Intormatloo or •«ii!itnf{ dqw poelUoaa. Tbe aame and 

I •ddrcaeof appltoanta aboold bn^lvaD tu taW. ao that amiweni will ||0 dlrvet In 

{(b«in. Ths "■ EsobBDtfe " eoliuni) l« IlkowlMij open. 

For AdrectUlns Eaie* ftpplf to Hixkt F. Titmb. fi Lal*rett« PI*oe, Hew 
fork. 



WEED3 AS FERTILIZING MATERIAL. 

■T CBAKLXS rSKOSBlCK HILUarAUUB. 

We ha<re inilialed a iiUTnberof experittiFots at tbis station 
with a view uf deternuuiDjic the aclunl average value of com- 
tuostetl weeds as manurial substancM upon the basis ot the 
commercia) value of their miueral coiistitiieills. For this 
purpofw aboul fifty wctda have so far been gathered in the 
same tnanuerand at the saoie time lliut Lht^ farmer should 
so gather them for compost. Our i,-hecnist. Dr. cle Koode, 
6ud8 that each bos a cerutu value according to its species. 
yielding uilrogen, phosphoric acid, and potash, h» soeu in 
tbe following table, from which w« have computed the 
wonev values according to Ihe corai»«rciHi Talue of the 
minerala st this place. 



KaaM. 

Poke- weed, 

Phfftolact^a dfvandra, L. 
Bitter Dock, 

Rutnex obtuaifolius, L. 
Common Thistle. 

Ctiieua lanceolatua {L.), Willd. 
Crow- foot Grass, 

Panicum aanffuinaie, L. 
Sheep Sorrel, 

Oxofts corniculata v. atricta. 
(L.), Sao. 
Fox-tail Grass, 

Setaria glauca (£..), Btauo, 
Pleurisy- weed, 

A»clepiaa tuberoM. L. 
Sweet Clover. Bokhara Clover, 

Melilotua alba, L. 



:fltroc«ti. Fbos. INKarb. VkIub. 

•0. 

Z.&4 .S5 8.00 tSl.dS 

2.94 .50 4.29 I6.S6 

3.44 .62 5 53 15.79 

1.80 .90 4.«7 t3.3d 



8.04 .61 3.02 12.74 



1.77 .75 4.5a 12.41 



2.02 .86 3.31 12.35 



3 40 .50 1.95 11.87 



I.8S .96 8.07 UJ 



II. 



Burdock, 

Arctium lappa, L. 
Ox-cyo Daisy, 

Chrytttnihtmum Uacanihe- 

mum, L. 
HoDMvweed, Wild Lettuce, 

Lactuca canaden»i», L. 
Wild Carrot, 

Dauciis carota, L. 
Butter- weed. 

Lactuca leucophaa {Willd.), 

Oray. 
Deer-tontfue Qrau, 

Patiicum clandegtinum, L. 
Blue TUislle, 

E^hium vulffare. L. 
Iroii-wt'ed, 

Venionia nov^toivcensis (X.), 

Willd. 
Clot- bur, 

Xanthium atrumarium, L. 
ClimbioR Buckwheat, 

Polygon tim dumetorum, scan- 
dena {L.), Gray. 
Yarrow. 

Achillea viillefoUnm. L. 
WiEd Flax. Toad Plan. 

Linaria i-ulgaria. MHi. 
l^obelia, Indian Tobacco, 

Lobelia infiata, L. 
Stick weed. White Devil, 

Aster laterifioTus (X..), Britt. 
Briara, 

Rttbu8 mllona. Ait. 
Wing-yiem, 

Actiaomeris altcmifolia [L.), 

B.C. 
Old White tjp. Velvet grass, 

Holcxu tanatua. L. 
Boneset, 

Eujxitorittm perffitiatum. L. 
Timothy, 

Phleum pratense. L. 
MilltWeed, Wild Cottou. 

AacUpiaa Syriaea, L. 
Blue Devil, 

A»ter cordifoliu8,v laeoiagatui, 

Forter 
Wild Coreopsis, 

Coreopsis triptria. L. 1.66 .48 l.M 

Nail-rod. Stick-Weed. 

Aater laleriflortis, var. hirsuti' 1.47 .49 1.88 
caulia. Or. 
Wire-gmsB, 

Bkitonia Penn»ylvanica {Spr.) 1.33 .52 2.30 

Gray 
Red lop. 

Agroatis alba, var. vulgaris 1.S9 .40 2.10 
{With.) Tkurb. 
Qjill-weed, Queen-of-Meadow, 

Eupatorium purpureum, L. 
Cauada Thistle, 

Cnieua arvettaia {L.). Hoffm. 
Sorrel, 

Rumtx acettutflla, Zh 



1I.3S 



10.4 



10.43 



8.08, 
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ladiaa Hemp, Rheumnliam we«d, 

Apocynum andromumifolium, L 
Eldere. 

Sambticu* eanadettsit, L. 

ig-weed, 

Ambrona aiiemisiaefolia. L. 
loldonrod, 

SolUiagojuncea, Aii. 
Spanish Nwdles. 

Bidena frondoaa, L. 
Orchard Grass, 

Dactylis glomerata, L. 
Iaked-wft<l, i?kele ton- weed, 

Chondrilla juncea, L. 
)at-gra»«. 

Danthonia apicata {L) Beatw. 
'0)d-li«ld BaUain. 

Onaphnlium ohtusifolium, L. 
Ereuiue Prioirosc. Wild Beet. 

Oenothera fruticosa, L. 
Blu«*joiDt, 

Andropogon provineialig. Lam. 

I Broom Sedse, 
I Andropogon acoparius, Michx. 
ranicled Paoicgrass, 
I Panicum virgatum, L. 
di 



1.60 .44 .69 



7.47 



l.M .31 1.00 7.41 



1.36 .41 1.79 



1.27 .39 1.68 



1.21 .32 1.92 



.96 .54 2.61 



7.38 



7.15 



7.U 



7.08 



LIS .74 1.27 . 6.74 



1.13 .28 1.77 



1.04 .41 1.7S 



6.50 



6.3.1 



1.05 .39 1.6S 6.39 



fS .24 1.29 



.CO 



.21 .68 



.OS 



l.CO .53 2.M 



4.44 



S.68 



8.40 



.60 



Average 

Tl will be SMD, that, if this is a fair number of species lo 
'draw coDcIuaioDs frDui, weeds properly composted should 
be worth $9.60 per ton. These values are of course cotn- 
(ittted upoa a water-frQe basis, while the farmer would 
feather with hiit we«ds about 50 per cjot of their weight in 
water We have, however, proved that proper compostifig. 
«spe<cially with the addition of lime, rota and kills alt the 
senls of the weeds gathered; and arf^uo thitt, if the farmer 
tbuB remores the weeds from his lauds and roadsides, thereby 
decreasing the annual production and continued presence of 
Ibe Mnie. that if he thus relieves his Qelds of the trash, giv- 
ing more room for good, clean grass, that if he places upon 
hi« cultivable ground the humus that it would otherwise 
never receive, that if he is IhuH taught to uliiixe all such 
matter as has heretofore g;onc to waste upon his farm and in 
bis ditches and roads, this couipost would be raised by these 
pmfitahle issuea to the full value of the dry material as 
giveu above. 

W. Vo. Act. Exp. KMllot). 



NOTES ON LOCAL MEMBRACID.fi AND FULGO- 

BY B B. BOCTBVICS, PH.D. 

Iv the MKMBRACID.fi, the sub family DABNlN^is repre- 

itad by Ophiderma aatamandra Fairne., which with us is 
rare. Ophiderma niera Say and O. arcuata Say are 
both recorded from New Jersey, and Fitch records m^ra an 
-occurring in New York aud feeding on the butternut. 

In the suVfamity SMiLliN;e: we have Aeveral species, Acu- 
talis tartaria Suy beiut; quite common and very variable in 
coloration, !»nme of them hoing nearly black. Acittaligcalva 
9ay is much smaller and exceedingly rare. 

Telamona ampilop»idi» Harr. is represented by half a 
dozen specimens. It is quite rare. A friend informs me 
that a few years ago he found it very common on Ampelopsis 



in this city. I have one specimen of what^is^labeled'Troyopa 
calva Say. It is 8hape<l very much like T. ampelopiidi* 
Harr., save that the apex of the hump is more narrow I 
have Qol (aken any other species of Telamona. although 
several are recorded from New Jersey and New York. 

Thelia is represented by Mmacufafa Fabr. It is rare, and 
but two specimens were taken, both from elder (.SanUnunM). 

Cert9a is represeuled by three species; brtvicornis Fitcb, 
bubulita Fabr. and diccros Say, the latter being very rare, 
and the other two species common. 

Stictoeephala fegtina Say i» very cotnmou and very uni- 
form in sixe. S. fetiiina Say I have never taken, although 
it should occur with us. 

In the aub-family Hoplophoriiia I have never laken a 
repreneiitative species. But Ptotycoris quadrivittata Say 
and P. vittaia Fabr. are both recorded from New Jersey, 
and should occur here also. 

In the sub family Membracik^, Enchenopa binotaUt Say 
is very common indeed. I have taken it from the butternut, 
Viburnum; New Jersey lea {Ceanothits), bittersweet ' Celaa- 
tris), and white birch. Ptetea. grape. Cisrcis. and locust 
are also given as its food-plants. Od Ceanothut it is very 
abundant in all stages of trans formaliou, and a species of 
black ant is v«-ry attentire to it in the pupa state, no doubt 
obtaining from it honey-dew, as in the case of Aphides. 
When disturbed they become formidable enemies and bite 
one's hand very severely. 

Enchenopa curvata Fabr., now known as Campylenehta 
eurvata Fubr., is exceedingly common; and the length 
of the projection of Ihe thorax, for a long lime, led 
me to believe there were two species. But Professor Van 
Duice says they are one and the same species; that is. those 
with the loug, curved thorax and those with the short and 
less curved thorax. 

lu the family FULGORIDiS and subfamily ClXIIK.1l I 
have one species of Phypia not known lo Professor Van 
Duzeo. Cixiua stigmatita Say is very rare, or al least is so 
very delicate as to be easily torn and unnoticeable, which 
may account for its scarcity in my collection. 

Otioceru* Degeerii Kirby is represented by a single pair. 
This is a very curious, as well M beautiful insect, with its 
long fore-wings widening out like a fan at the ends. 

In the sub-family DlTTOPHORuric we have Scolopa aulcipes 
Say and S. angustatua Ufal., the former a common species 
and the latter quite rare. .Vonopma tabida Spin. I have 
never taken, but it probably ot!curB here. 

In the sub-families la»lvx and CaLOSCELIK.i^ I have never 
taken a single representative species. Bat. in thesub-family 
PlaTIN.c, Ormenis pruinosa Say and O, septentrtonatit 
Spin, are very common. Pruinoga has formerly beeu known 
as Plata pruitiosa and PoeciJoptera pruinoaa Say. This 
insect is common on the white birch ; but I have taken it 
from the elm and maple, more particularly from the young 
sprouts. Dr Riley records it as feeding on red clover, 
Erigeron canadensis, and quite a number of other plants 
and shrubs, nut siteciBed; aud Dr. Fitch records it as occur- 
ring on the gooseberry and rhubarb. It is quite a general 
feeder, but with us it seems to affect Ibe white birch most. 
Dr. Fitch also mentions its occurrence on the privet in New 
York, but I have never discovered it on this shrub, although 
it is everywhere abundant in Central Park. 

Amphiscepa bivitata Say is very common with us: but I 
have not as yet, from my own observation, found out what 
plant it feeds upon most, as the aweep-net gathers it from 
grasses and weeds alike, 
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THE TEXAS ACADEMY OF SCIENCE.* 



ar DB. SVUtBAHT. 

Fob Eontc time pasi there bas been a Feelia? on the pari 
[of vttne of ihOfia bore piVTWnl that Uie tjme was ripe for tlie 
MorniaLion or a Scienliiic Ansoctnlion to this Slale. Tbis 
rfe*liDgn««ded but a word to Bad ex{}r«sgioii of appro -al and 
to iDiugurate the movenieot. This word was apolten a little 
' pver A mootb ago. and iromediBte ft«pe were takeu lu briuft 
Eftboui the present result. The professors of science, natural 
[and exact, io ibis utti^entity, lield ao Infurmsl mcetinf? in 
ilbe earlj' part of January and decided to »eiid to various 
me)) eugocred or intorcaled in scienliBc work in Texns invi- 
Ltationa to meet here on Ibe umtb of January for tlie pur- 
of urganiaini; a Scieolillc Society. Tlicse invilationB 
Diet witb a inonit cordial re«i)UDMr from vveryonv. Tbe 
meeting vraa held at tbe time named and or^nizalion per- 
fected. 

Tbe plan and ^cop*- of tbe Texas Academy of Science are 
intended to be som«n-bat similar to those of the National 
Academy of Sciences at Washiugton. 

As wWl be seen in Lbe constitution already adopted, tbe 
object of tb« academy i& Ibreefold. In tbe first place it is 
intended that au opportunily should be given to tbe sclen- 
tiHlA of tbe 8lale to bnve {>eriMinal intercourse nitti eaclt 
other, to f>xcbnns:e ideas, and to discuss scientillc queslinna 
of the day. Were this tbe only object of tbe academy, still 
its organisation would be nell worth the effort, for by ibitt 
•ipersoual intercourse botneeu men nf different or kindred 
'"pursuits, and by this interchange i>f tbougtit, and by the 
consequent regnrdtoi^ variouB questions from many different 
standpoints, men become less rusty in ihuKe branches of 
science other than their own. tbey become more tolerant of 
I the opinions of others, and are compelled to leave ibose ruts 
. fostered by isiotalion and Ireedom from contradiction. To 
tbu teacher especially ut this feaiuru of the ucuduniy valu- 
able. He, necessarily, has always to speak ex ciithedra. In 
presenting subjects to bis classes he is lawyer, jud^c. and 
jury. To «uch a man di^uS'tioD't witb bis equals ure a ne- 
cessity. It is ur^cd upon the members of ibis academy, there- 
fore, that tbey not only contribute to its success by scieulific 
,papcrv, but that they will also further its aims and their 
IfDWD advanta^ by attendance on the meetings. 

Tbe second object of this association is to inreslifrate nnd 
report on any eubject perlaiuiuff to Che natural or exact soi- 
ences, when called upon by any of tbe departtnenta of the 
Slate government. It is intended that this should always 
occupy a proniioent place aiiionif the objects of the academy. 
, Apart from our obligations as citizens of Texas, many. |ier- 
baps evvQ the majority of u#, are particularly indebted to 
tbe State. Tbe furtherinj: of her interests, therefore, is of 
L.paramount importaucv. and tbe development of her re- 
'soarces will promote uol only her welfare, but al.w ibo wel- 
fare of science. We trust that in the near future this 
Academy of Science will be leipilly recognized by the 8late, 
and that a union proHtable to both will be consumnialed. 

The chief idea, hnwever, in forming this association \a llie 
promotion of science, natural and exact. To this end it is 
contemplated that at all regular meetings of the academy 
original papers or well'dig:e3ted reports on scientiSc topics 
will be presented aud disuussed. Witb the present-roember- 
fihip, and witb the present status of science in Texas, it can 
hardly be exi>ecled that urigiual inciniuirs will always be on 

> InnxHlacwrr AdflrtM, by Dr. ErvrBut. Pr«*iaw)t ol ui« Acadamr. PMi. 
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hand, still if th« members of tbe academy will ioterect them- 
selves in its aims, there is no reuou to doubt that we wilt 
have during the courxe of eacb year at least a r^specCaUr 
number of valuable contributions to science. Our meeolinB 
to this desirable result are our duly to tbe asAtkuBj. t» 
Texas, and to science. 

Thecbief aimsof thisorganiuilionare,! repeat, the coltivs- 
tion and promotion of science. By science I nr»e«n true 
euce, the search after truth in nature. Science ia its 
cal applications will have nodilUculty in fiodiag folkxiMis; 
the question of bow much money a scientific law oe Part wOl 
protluce is tbe prime object of tbe many, but tl>«n< is a modi 
more exalted side of science, and it is to this side that I to- 
vile your attention for a few moments. 

I do not mean to depreciate the motives or th6 iMeftilnoB 
uf thoiie who devote their time and energy to tbe praetietl 
uliliz«lion of science in our everyday life, but I do imao- 
tbat there is something higher and nobler than that hi sci- 
ence, and that the one who cultivates this side of scieucr 
has the nobler aim in life. The true sciculist ia doI r«- 
stricted by the narrow limits of practical utility ; his domaiir 
is wider aud his investigations freer. The discovery of i. 
new law in wtence can not be measured by money; ito tn- 
Buence is exerted nn all mankind and tast^ forever. In th» 
p«st century many scientific Un-s have been discovered, aox 
one of which has done more townrdt* tbe amelioratioa of lb# 
lot of man than all the alms and charities since tbe 
ning of tica6. 

The practical scientific man Is always the follower of 
master in theorelical or pure science, and i» entirely de 
dent on the latter for bis in ventions. There have beeo ^T«li 
but few invenlir>os to tbe world that were not bawd on 
previous discoveries made by men who neither expected nor 
cared to make money out of their cboacn science. Tbe prae> 
tical scientist adapts laws to commercial purpoaea, but be 
never dificovurs laws. 

One sometiaies re-ads of indexes of civilitalion aiid pros- 
perity proposed for various nations. For example, an Gof- 
Ii«b writer has ^aid that the civilisation of a laud might br 
meR.sured by the amount of sulphuric acid it manufacturra. 
Another has proposed iron. Etill another soap, as an index. 
but It strikes me that the civilization and progress of a cou 
try mar be much more accurately gauged by tbe amount 
attention it pays to pure science. There is no doubt 
that Germany stands at tlie head of all nations id pradi 
science of all kinds, and equally certain is it that no cou 
try is so thoroughly impregnated with a pure scieuti 
spirit or is so prolific of men who devote their lives to icien 
in its bitrbesi aspects. These are the men who really give 
to the world those ideas the practical uliliEation of whicb 
has given ua our present adrancement. These men may be 
but little known except to students. How many of us, fuCH 
instance, know even by name Kolbe. Lolhar Meyer, Hof-fl 
mann, Kekute, Wisliceous. or Oslwald f Yet these chem- 
ists, by their discoveries, have opened and are now openiof 
vast avenues to trade and cnmmeroe and otherwise contribitfl 
ting vo the welfare of tbeir fellow-men. These are tbe real^ 
benefactors of mankind, and their example should be emu- 
laicd by all scieutists who have the love of scieuce io tbeir 
hearts. There is no nobler life than that of a man wbo de- , 
votes hinuelf Lo science. It is unselflsli. it is a seareb after 
truth, and it benefits mankind. No higher attributea ea 
be assigned to any other calling. 

Very often one is asked what this or that experimeot 
gocxl for. It ia sometimes diEQcult to make tbe questi 
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TChend thai althuutrb there may be do apparent money 
! in ttio inveMtijtMtion, still it hits a scientific ralue. 
wienlist in an inrestigatioo mrely thinksor its practical 
cation. jp«t some of the jireal««t firodMncIa to Ihe Ikurnan 
have resulted from Ihe^e theoretical researches. For 
pie, medicioe would have qo know1ed(re of chloroform, 
. Bcetanilide, aotipyrin, potassium bromido. and count- 
other ec|ually raluable preparat'ons. were it not (bat 
subatancea were discnrpred during theoretical tnTestl- 
nB. A^aiti, when Faraday was workiOK ou the had- 
ing, dirty-looking coal-tar, vrho ordinarily would have 
Med that biH isolaUns fnttn this unpromising sutwlauce 
kandBODMof it« derivatives would revolutionise maoy 
mneB and inan^rale othnr? thai now have a capiiallza- 
of millions and millions of dollars I Faraday *s re- 
hea rendered po«ible the coal-tar color industry. 
imberless instances of the practical value of theoretical 
itijrations might be given, but the above will suffice 
ere is, perhaps, a popular prejudice agaioat the scien- 
man. This prejudice waa formerly dirwrled flj^ainst 
etoalicians» only, but is now beinj; extended to other 
liata. There is no oulcry affainsl Uiem, bttt their advice 
noclusions are often thoufrht inferittr to those of the so- 
) practical man. Cufortunalely for the pockets of ibeee 
te coniMin^ in (ht judgment of the practical or rule of- 
;b maa. their ventures nearly always cnme to ^rief. 
lere that the amount of money lost in thJH way, even 
ig the last twenty years, BDiounts to more than the 
iDal debt. This popular idea is due entirely to i^orance 
to unfamiliarity with science and aciontific men and 
■■. It is hoped that this Academy of Science will be 
Btb directly and indirectly, to help educate ihe p(>ople 
■beir confldeace iu those that are worthy of it. When 
■ tironght about we will no longer have companies or- 
ed to muke a Eeely motor, nor to refine sugar by elec- 
f, nor will we have men digging for ^Id io every rock, 
^ing for bituminous coal in alluvial formations. 
«lieve thai irith these aims before us we can make the 
imy a aiiocess and n benefit U> science. Tcxai has ample 
^t-clau material in lier young men for the making of 
■■cientials, both pure and practical. We should en- 
^ by every means in our power the study and prosecu- 
of the exact and natural sciences, because, no matter 
may be said to Ihe cwntrary. on them rest our comforl. 
relfare, our progress, physically, mentally, morally. 



LETFERS TO THE EDITOR. 



TMpaiidntU arr r^HMttd to ha at briaf a* pottibU, 1^0 tfrtttrt natn* 

IcDMiiVTHfr^ at pr«of Of food faitH. 

■Utor wiU b« ulad to pabtttK any qn^HmM concHMmf with tA« oKaroMrr 

fommal. 

rgiiMf in ivtr^ncr. int* huitrltvU eopir* of l\« HHmher e^nlaltlng Ml 

mfcoNON wdl bt AirnUtKtl fr«t to at*t camtt^ondtnl. 

Caases which Produce Cold, and Mild Periods. 

3cifnee tor Aug. 2) and Feb. IS, I jioirtM out what I con- 
1 to tie tlie cau<>e of tlie (rif^id unci warm perroOt. Still, in 
to make my rivn-a mure plain, further vxplanation, aod re» 
)g, cnaj be necfSKary. 

I tropical «nrface>-traterB of Ihe ocean when moved into the 
latitudes in Inrge Tolumes, thus addioR their warmth to the 
inparled by the sun, are undoubtedly able to cause a tulld 
(«■ This is the opinion of most wriien on climatic changes, 
hseemi to me, while viewing the subject from a martuv 
point, tliat they hn<-'v only partly couipreheuJvd the manner 
itob the ocouu waierH are muvvd in u latitudinal directioa. 
It-ntly, their exptanatkins have never proved satisfBrtary to 



thowe who have coo«idered the sohjeot. Tha only wAjr hi which 
tropical waters are moced into the high latitudes. In quaniitips 
sufficient to cause a mild climate. Is thruughlbe furoeof the threat 
prevailins winds ot the globt. Tbe«e winds, as b well known. 
blow mostly from the east towards the west in the tropics, and 
from thf went towards the east ia the btKh latituilr«. This foun- 
ter-movtuieoi nf the winds, in connection with land nf great 
latituHinal extent, like the weucrn coDtlnent. Is ahle to move the 
tropical waters far into the northern and Multaern seas. Bnt la 
order to do such work perfectly, the land should extemt unbroken 
from the Arctic to the Antarctic circles; l»ecauBe. under such con- 
ditions, the westerly winds would blow the surface-watera of the 
ocean away from the easl**rii >ilioreii in thv high bitlludt'*, and to 
causi< exteiMive low ^ea-ltireU, whilv lh« easterly winds of the 
torrid zone would heap tt>e ocean waters agiitnst the tropical 
shores of the contineni. Coneequeotly, the warm (vaters of the 
tropical biRb sea-level would be moved by Rtavitation to the low^ 
t>ea-leveU of the high latitudes, even to the Arctic and Antarotio 
n-glous, and thus afford them a mild climate. In this way we 
account for the mild climates enjoyed by the ti*tnperat4> and polar 
regions during early ages. For it is pn>i)able that duriag sucb 
times the wide chsonel of comjiaratively shoal water, which now 
separates the western contineni from the Anurctic ahon^. was a 
roRfon of low land, ai>d the channels leading into Baffins Ray and 
Davis Strait were abo closed. But stnce the Tertiary period the 
low land tltst connected Cape Horn with tbe southern continent 
has been flowed by the sen; wfaich may have been caused through 
a tendency of tbe ocean waters southward, or a comparatively 
Buiull movement in the earth's crust. Thiv (lowed region as now 
repre^nted increases In depth frocn its northerD and southern 
shores to 1,000 fathoms in its middle portion. Tbe channel has 
probably been greatly deepened ainoe its first Sowage, through tbe 
scouring of ice-sheets tor thousands of years of succeesive ice- 
periods; and it is owing to ita waters aepantlng tbe Antarctic 
shores from Snuth America that prevents the strong westerly 
winds of that region from creating a low ses-Ievel in the high 
Mwtlieru latitudes. Therefore, the waters of the torrid zone 
heape<l against the Houlh American coast by tbe trade-winds are 
not at this 'lute altnictt>d far into tbe sootbem sea*. It is true 
they 6oiv nlong the coast of Brazil to an inferior low ses-Ievel. 
caused by the westerly winds bloning tlw surface-waters away 
from the coasts of ArRentlue and Patagouia, but on RsiniaK tbat- 
region they are met by tbe cold currents which pas* through the 
channels opening into the PaclOc. and so turned atvay from tbe 
more souiiieni latitudes. The westerly winds further south. 
owing to the Cape Horn channel being open, cau«e, as I have be- 
fore explained, a drift current lo eslt-nd around the southern por- 
tion of the globe, which largely turns away all tropical currents- 
setting southward. And it is through this exclusion of tropical 
waters from the high southern laiitudefl, ice-aheetfl have been 
able to grtther and will continue to gather on the southern oontl- 
i»ent and extend into its shallow seas, until the channel Mparating 
thv western coutinent from tbe Antarctic lands is c^Jted. The 
closing of thin channel with ice is only a question of time ttbould 
the snowfall of that region continue to be as great as >t u now. 

The Antarctic ice-^iheet may have been over ten tliousand yaan 
In gaining its present extent and thickness, and it may require 
as much, or more, lime to perfect it. Yet it is probable that the 
larger portion of its coast-line caimut Ih* extended seaward, on 
account of the icreat depth of tbe ocean bordering its sborw. But 
where the wsttT is oowparatlvelj- shoal the ice-sheet most ad- 
vance until all the neighboring shallow seas and channels are 
Riled, and a broad isthmus of ice connects the Antarctic lands 
with the we«lem continent. This l>eing perfected, the strong 
westerly wintls of the noulhem latitudes will l4ow the surface- 
waters awsy ftom the Atlantic nide of the isthmus, and Si> cause 
an extensive low sea-level sufficient lo attract the tropical watera 
from tbe hljih sea levels abreast Braeil and the east coast o( 
Africa well Into Ihe southern ocean, and thus cause in time a 
mild climalv in the Antarctic region*, as I have before pointed 
out. 

In tbe nurtbem latitudes we see the Arctic cbaDoels serering 
the western continent from (he more northern lands; and It It 
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tbrouKi) th«M pa««&gW th« Arctic currenU flun- and Urgfly occupy 
the tow am-|«vel, cauiwd by tbe weslwrly wind* nlong Uie Ainvd- 
can coast ftxtm QreeaUod to Florida. We also se« the tropk-sl 
tratcrs livaped oKRiDBi Mexico, attmcted to the sam** low sea-level, 
thus caucioK t)i« Quit Stream. But the waters of tbU etream, 
while on their oorthorn pasaage, are m olntruuted by the opposiof; 
Arctic curniDU. iboy fail to roach tbu hiKher uortberu luiltudi'n; 
consequHDtly hi^avy glaciers have ijatbem) and itill are ^uifai'riii^ 
on Greenland and other Airttc shores, and tbiH increase ur culd 
will rontiniie in unifloii trith the KTon-in^ cold trf the Antarctic 
leylons until the Arctic chfinnc1« are closed with ice, and a nordi- 
crn Ice-age completed. Dut whon the Arctic channel are closed, 
the (iulf Stream wilt be able to reach a much higher latitude Chan 
now, aa it would meet with no obstruction except tb© return cur- 
rent or its own TCHlera. which would probably flow down the east 
coast of Oreenlaiid, where the Arctic waters now tlow. Thus, 
with tew otMliuction, the movement of tropical walen* into the 
Art'tic regions, whiub, in (.-onnKlion niUi increaKing warmth iu 
the eouihiTit liciuiapbere. ^couLd be able lo bring aboul a warm 
period in the norihem lotitudeB of considerable duralioc, on ac- 
count of the Klaciofs fllliuK the Arctic slraltii being situated to 
the windward of thu tropical currents, and. in consequence of 
llieir culd location, would bu tb« laiit {cc to melt in the Dorthern 
rcigioni<. 

It him been the opinion of Bevernl writers that abould the whole 
of the warm (Julf Stream water flow into the Arctic Ocean it 
would prnhnbly remove the ice of Greenland, and it is reaHonnble 
to Nuppose that such wontd be thn case. Bnt, as far as I know, 
HUch theoriiils always fail lo explain how tmpical wuter» are ever 
made lo flow into the high latiludeH. They have nutlning to say 
of the low ttea-level trough, caum^l by the westerly winds, extend- 
ing from fleorgia to Ureenlaod, and thus attracting both the Arc- 
tic and Uulf Hiream craters in opjiosite directions over Hfteen 
hundred miles along the Ameiican Coast. For were it not for 
this low tea-lerel the Gulf Stream would not bo alile to move to 
/ar northward at it nuw flowa, but would i<prvud out. were the 
Atlantic a Ie%-e] plain, and bei-'omn a drift current much further 
Bouchwurd; especially with the Arctic currents opposing It from 
the north. 

Profciior Gelklo asserts that there can bo no doubt whatever 
that periods succeeding the Tertiary have been characterized by 
great o»dUationa of climate —extremely cold and very genial 
<«ndit)onB alternating; and that during the frigid period, where 
we ai.>w have the gre-iktefit rainfall, the ftreatent unowfaEl ti;K>k 
place. He aW «ayH, that during fuch times cbsnices hi the 
relative level of the land and **» had taken place. But he did 
not believe that there bad been any great uiovemeat in the earth's 
•crust. For while giving hif> views on the earth -movement 
hypothesis he declared that there was not the least evidence of 
great couUneutal elevations in the northern hemisphere, and even 
If such Improbable enrth-iii<.ivenifnts were admitted they would 
not account for the glacial period, Thu assertions of Profeator 
<}eikl«, that where we uow have the greatest ruiufall, m glacial 
times Ibe greatest enowfall Uiok place, ahowd that the prevailing 
winds during the cold iwriod must have bLuwo in the same direc- 
tion they now blow, I'Jonsequently, the great <xiean currents, 
being governed hy the prevailing winds, were during thp glai^ial 
period moving in the same direction they now move. But the 
great Southern Ocean drift current Eo»tita independent movement 
when the Cape Uom channel was cloaed with ic*; which, accord- 
ing to the common course of nature must again t» brought 
about. Thus, in tli9 future, as in past glacial periods, the strong 
westerly winds that sweep the Soutliera Ocean would blow the 
eurfaee waters away from [he leeward side of the ice isthiuus 
and so cause a low ocean-level : and it appears that the only water 
that could be attracted to this low sea-level would be the tropical 
water heaped against Brazil by ihe trade-winds. This tropical 
water on gaining Iho low ocean level would spread over its wide 
dcpccMion. where the westerly winds would cauoe it to l)ecomc n 
drift cnrtent, and iu this way it would lie moved along the stiorefl 
o( the Antarctic continent past the South Indian and South 
Ptoific oceans and eventually be forced against the Pacific side of 
the ioe isthmus and Patogonian coast, and ao cau»e a high ocean* 



level. This high level would vastly increase the volume of the 
liumlioldt current, which would Sow, as it now Sows, down tkr 
South American coast to the equatorial hitltudes. where it woold 
become the main source of the great equatorial current The 
latter current with an incruased vcJumu wuuld also move as [| 
movM to-day, across ibu PactQc, and ihruugh the EaH India pas- 
sages into the Indian Ocean, where it wuuld flow uu partly as % 
drift current until it joined the i^reat Mueambique current, wUch 
would 6uw south wan) along the east coaitt of Africa, the same m 
it now Hows. At Ibis ngc, when this continuation of the gmi 
et^uatoria) stream gains tha latitude of the Cape of Good Hope, lis 
waters arc largely turned eastwaril by the great drift ciirreot dfl 
the Stnithern Ocean ; but a conuderable portion of Iu waten tur^l 
towards the west forming the Agulhaa current, which So<rt 
around the Cape of Good Hope into the Atlantic, wbere it uio- 
gles with the cooler curranto, which branch off from the greu 
southera drift current; nnd su in connection with the latin 
wateiH is moved by the south-east trade-winds towardv thv eqos- 
tonal Atlantic and coast of Briuil, Thus it will be seen that th> 
Agulbas current, while giving additional warmth to the Atlaalic; 
serves to retard somewhat the advance of the coming ooH 
period. 

The Agulbos current also partly aerves to replenish the water 
whieb at this dale is foroeO from the Soulh Athialic by tbestroB{ 
westeriy windH into theiiouLhern ludiun and Pacific oocfUia, For 
it appear) that mure water is now rcmovixl by such m-Iods fraai 
the Houth Atlantic than enters it fmm the Cape Horn cbannri. 
This channel being teas than half of the breadth of the weswtlj 
ivind-U>ltof the Southern Ocean, the drift currentado not all |mu* 
through it from Die Pacific into the Atlantic. OofUtequently, a 
considembie purtiun of the drifting water turns northward west 
of Cape Uorn, and so forms the Humboldt current. Therefore, 
the .'Vgulhas stream, which even now awista in repleniehiug tbe 
Ailftultc, wuuld be n much stronger current with the Cape Hon 
channel clu»ed ; because tbe South Atlantic waters would oonttoni 
as DOW Co bu fon;eJ ea&tward by ihe strong wetterly wtnda, yet 
they could not be repleniflhed as they are to-day directly tnm 
the PnclQo; therefore, the waters of the whole Atlantic Ogmo 
would be corrt'spoodingly reduced. Such conditions alone woald 
greatly swell the warm Aguthas stream at the culminatioa of a 
frigid period, and thus greatly assist the Atlantic in ita operalkiiu 
while Itfinging about a warm period. Dr. Croll, in hi* s«tN> 
nomical theory, deolareH the ice iieriods of the uortberu and 
southern heminplieres to be connecutive. But Mheii we cooerdw 
the wide cooneclinn and circulation of the Irupical seas it seeos 
iotpoesible for a glacial epoch to be perfected in one of the hemi- 
spheres with a mild climate extending over the opposite i*orlion of 
the glube. And it apfiear* to me that tbe tropical lands I hare 
visited show iiidlcallons of having at times experienced a tem- 
perature sufficiently cold for snow and ice to have gathered oo 
their highlands, and in some lucat ions glaciers may have extended 
to the sea. Besides it is well known that Alpine plants exist an 
tbe high mountains of the tropica; and italsoapiwars that during 
some ancient period the climate boa l>pen favorable for their 
crossing the lower lauds of the torrid sone, which lends to show 
that the frigid periods of the two hemispheres were concurrent. 

C. A. 31. Tabbk. 

Waksadld, Ums., Jubs IX 



European Origin of the White Race. 

I BAVK receiveit so many letter* niuestianing my statement in 
Stieiiee, March 3A, that Omuliu« d'llalloy, and not Dr. Latham. 
was the first to maintain the European origin of tbe while race. 
tbat it seems due to the former scientist, as well as to myself, to 
quote bis words. Even such a thorough- paced archfeologlst aa K. 
Salomon Reiuucli, of the National Museum. St. Geriuala-«n-Lay 
writes: "Where did you bear that Omaliue had praeeotcd 
European theory before Lutliaoi? I am sure that it is not 

Now If the^o inquirers will turn ti) the Bulletins de I'Ac 
Koyalc de Belgique, Tome XV,, No. 5. May, 1^8, they will flaiF" 
an articli) of 16 |>ages, entitled " Ob^iervatioiis sor hi Distrihntlon 
oncienne des Peuplcs de la Hace blanche." por M. J. J. Onallaa 
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il'Haltojr, begionlo^ with this sentence: "Dans an« •^rte de 
DOIW qu« j'sl prtwnt^W 4 l*Ac«d«rDiede 1839 * 1844. j'si cherch^ 
A (Bin voir, entt* autrct oiMukl«rmt(onB ctbDOKr«pbiqa». que la 
taot bUaoh*. rwtreinti! dsus cv quo ju cvu^idere set> veritahW 
limitct. pi fa cBte trois inodific'atiuoe priufipalm, ft qxt'it n'ett 
nullnnatt tlimontri qne Us ane/trvM de» Evn)pe€n» acUttta aofent 
ventu (T Anie." (ttalica mine.) 

The author then proreetla to iliaciii« t!ie eridence, physinIo«ical, 
htiitnrtcAl anil linguistic, wbiph hail \wn thought tn tthnw that 
the [ndo-Buropcan pmplM ortginaK'd In Asia: and cornhnta it at 
eTcrr point, atarshallinf; his argiitnooDi to prorc that tho true 
white type ia diatinctlj tluroprnn; and that th» ancipnt Sananit 
and Zend ar« in no wim maternal IanKuaKe»of the Indcv European 
tttock, but merelj' Miaterit of the Oreek, Latin, and ancient (ler- 
uian. 

The eikrlimt expremlon of tbia view by Dr. Latham, no far an 1 
knuw, in Ihal referred to by Profesaor Hajnee, in thin journal, 
April 1^, whicti wae published in 1831, — years, therefore, after 
OmaJiui had ursed the same theory in a number of papers. It ifr 
strange, in iced, and regrettable, that an eudless chain of n-rilers 
bave Ki^>^n credit where lE did not belong for thl« bold and cer- 
tainly in Kreat measure correct theory. D. G. Bbiston. 

HwirB, Pa., JuaalO. 



AMONO THE PUBLISHERS. 



Pbopebuor Huxley is collecting hl« pApers oo the "Gadareniv 
Swine" and other controrpniiul topic*, which he contributed re- 
cently to the Xineieenth Ceniury, and will imue them with n new 
|ii*fac*. 

— Fleming H. Rerell Company haa ju»t ready "Peepa Into 
Chinii." by the Ruv. Qilbert Reid, M. A., of the Amcricso Preeby- 
tetian Board, a eeriei* of obwrvationii ou ibe nmnneraaodcu^toma 
of the Cbineee. 

— G. P. Putnam's SoiM bare reftdy " Materinli-ini and Modiom 
Physiology of the Nenrona Bjatem," by Dr. William FI. Thomson, 
Profenor of Materia Medica in the University of New York ; and 
** Who Pays Your Taxes ? " a compihition by Bolton Hall of tbe 
opinions on taxation of David A. Wells, (ieorce H. Andrews, 
Thomas O. Shearman. Julien T. Dariea, Jmeph Uanji Uitler, tbe 
compiler and othera, which la one of the ** Quntliun« of the Day 
Series." 

— Oinn & Co. have in preparation " A Students' Edition of tbe 
Age of Fable," on tlie basis of Buldnch's ■' Age of Fable " (1855), 
adapted to school uae and to the need« of beginnvm in English 
Hteraturo and in the eloMEoi, In part rewritten, accompanied by 
InterpretatiTu and iilustnitive notea, by Cburlee Mills Gayley. Pro- 
fessor of the English lAngnage and Literatnre in the University 
cl California, and formerly Asistant ProfeBsor of lAtin In the 
UniverAiiy of Uichigan. 

— Longman.1, (Jrccn A Co. will publiih immediately a now 
edition of Professor Max Mflllers lecture on " India: What can 
it Teach Us?" which were delivered at Cambrida;e to the caodi- 
datas for the Indian Civil Service. They will bring out at the 
nm«timeaaew edition of tbe first volume of Profea-tor Miix 
MQIIet^s " Oifford Lecturm," on " Natural Religion," debvervd at 
Glasgow in 1889. PrnfvMwr Max MAIW is prepMring for the 
press the fourth volume of bin -'nifTonl I^ctureit," on " Psycho- 
logical Keligton." but it ia not likely to appear before tbe end of 
" year. 

— Mcsers, D. Appleton A Co. announce for ear1;r publication 
"Controverted Que«tk«8," a now book by ProfesBor Huxley; 
"The Principles of Ethics," Vol. f., by Herbert Spencer; "The 
(Canadian OuMc-Book, Part II., Weeiem Canada." a bandaomely 
illuatraled volume by t^meet Ingersoll, deacribing Western Canada 

" from Ottawa to Vancouver, and uniform witli "The Gnnmlian 

Ouide-Book, Part L, Eastern Canada," by Profesaor C. G. D. 

Roberta, of which a new and revised edition is now r«ady; "Tbe 

Naturalist in Ia PlaU," illustrated by W.H, Hudson, joint author 

^^^ -' Argentine Ornithology." New editions, fully revised, of Ap- 

^^fctoos' well-known "General Guide to the United States and 
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Oatuida," and " Appletons' Summer Reaorta." are to be published 
imnuvl lately. 

— Mr. C. Uichie Smith haa edilMl a work emboilying ■' Results 
of the Kteleomloglcal OtMcrvatioiiM made at tlte (lovemment Ob- 
•ervatory, Madra», during tbe years 18S1-90, utider the direction 
of the late Mr. Norman Robert IV>gson.'* The volume, acoordlng 
to NatuTv, is published by order of tbe Goveninienl of Madras. 
It was Mr. Pogvon's intention to issue the work u aoun ■« be 
could after tbe completion of thirty years of obscrvaiion, and at 
the lime of bia death a oonsEdeiable port of the monuacript wan 
nearly ready for prest. In editing the work, Sir. Smith, an far Ba 
[KMsiblp. had reiiiined the original plan. He ex|tre»Hef) much ad- 
mitalion for the ?kill and thnroughnes-s with which the observa- 
tions were organized and carried out. 

— In the I\>lUicftl :icie>*n Quartcrlj/ for June Profeeaor John 
Bassett Moore continue? his eiudy of ** Asylum In Comulatea and 
in Ve3.<>els." brlufinnR It down to the late affair In Chill; John 
Bawka Noble prraenc^ a conciae summary of " The Immigration 
Question " as it »land» at prevent; Robt. Brown. Jr.. gives t>ie 
ualient points in tbe bislory of "Titbt« in England and Wales; " 
Pmfeamr Ugo Rabbeno, of Bologna, Italy, expnunda ar>d orltl- 
daes "The Landed System of Social Economy," as contaioed in 
the works of his fellow- oountry man, Achilla* Loria; Erneat W. 
Clement diacuases ** luteal Self-Onvemoient in Japan:" and Pro- 
feMor A. B. Hart, of Harvard, writing on " The Exerciae of Dm 
SuSrage." argues against Ibe project of compulaory voting and 
given Btslistical tables hearing on the subject. The book rtiviews 
include over twenty publicationa, and Profenor Dunning brings 
his Record of Political Events down to May 1. 

— C W. Bordeen of Syracoae, N. Y.. bm pablished a little 
pamphlet by Profeeaor N. M. Butler on "The Place of Comentu^ 
in the History of Edu(»tiuo." It doen not sketch the incidents of 
OomeniuH'a life, and t^ves only a partial acoount of hii> edurntioiul 
theories, the defective parta of hi.=i work being for tlie moel part 
kept out of sight. Comenius held certain notions al>out the mat- 
ter and manner of leaching of Hrbicli Profeeaor Butler bimRelf in 
a strong partinan, and be is gloriHMl in this pamphlet accordingly, 
Inde^, our author would have us believe that nearly all tbOM 
viewsand practices that go by the indeflnile name of " the new 
education" were anticipated hy t)w Moravian educator who was 
bom three centuries ago. Yet when w« come down to facts, we 
tlud that his anticipations were often very vogue, while many of 
the ideas be held, and on which Mr. Butler Uys much stress, are 
at the present day little better than fads. Tbe point most In- 
Bisted upon by Mr._ Butler Is that Coraenlus won tlie ilret to main- 
lain that education is, or should be. a drawing out and develop- 
ing of the faculties. But surely thai idea is espressM in the 
etymology of the word etlufaliOH, a fact which proves that th* 
idea Is very old. Comenlun holds an honorable place in educa- 
tional history, but he was no such paragon as >Ir. Butler would 
have OS believe. 

— The Clarendon Pre«, saya JStalure, will publish immediately 
a second volume of Profeeaor Weismann's work on "Heredity 
and Kindred Biological ProbLenu." It cnntalna four esaays, of 
which only the vborlest lias prevtouiJy af^>eared in an Englinh 
form (in the columns of .Vuftire), The tlr^t essay deul» with de- 
generation, and clearly showK by abundant illustrations that it 
hss resulted frompanmijria. or the cessation of natural selection. 
TIte stpcond is an attempt to explain the development of tbe att of 
music, and to show that tbe hereditary IronsmisBion of theresulla 
of practice ia quite unneoewory in order to acoount for ita riar, 
Tbe third contains a reply to certain objections urged by Profeosor 
Vines. It will be uaeful ia giving clearer exprMsion to the ideas 
on Ibe death of multicellular beings and the immortality of 
the uoicellnlar. The foutib and laot essay ia by far the longest 
and moAt imporiant. It deaU with tbe esaential signiBcance of 
sexual reprodiu?tioa and conjugation, etc., aa infeived from tbe 
rexults of the most recent researches. Professor Welamann'a 
older views on thn>e mibjecU, esi«cially concerning t)>e polar 
bodies, have been modified and in part abandoned. The immor- 
tality of unicellular beings and the question of the tranamiasion of 
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acquired charactcts by ihom ue also diacamd Is derail vrith nt- 
erenee to rfceot obaervstionK, 

— W« )e«ni from Nfiture Ihat Mr. R. H. Scolt Iiaa rontribut^il 
so ai-ticle entitled J' Not«8 on th« Climnte of t]i« Briti»h Uleit." lo 
Lof>(rniun> .IfafTTZiMV, The auibor giveo Komv amtwing iaMancvs 
of thv disiortton of factti at 9i*a»iiie »taliotiti, where t'le observers 
are atixiotis lo prov»> ilw a<)tatit.-it:e» of their own towns over 
tliuse of lb«ir rivnle. Taking l%e whole year round, the wariueftt 
split tH thif SoiJb' lain, whk-h ar« a dvticrec warmer ibao either 
the wcet of Ci'ruwall or the Cliaunel Island*; wbili' llie coldwt 
icgioD on ihe coaat is the pxlieiue nonh-cast of AlH-rdn-nsliire. 
In winier very iittle difference of temperature is met with ail 
along the eflst coaflt; hut [lip cotdetit part of Engl&ud lira round 
the Wash. With regard en the variahility of tem[>erAture, nr tlip 
difference of the m«nn temperature nf an entire day, the equability 
of the tentperaiuK of ibeM> islands is Tery great. Tlu- only lo- 
cality for which a more uniforiu lemperatutx' has yet ))e(^n pub- 
Ibbcd isUforKetttwn, Elemerara; the tiguro for this place ia 1 1«, 
whilv for Litndoii in 2.7^. All the ^Tt^ax chan^eo of t^mj^ratur^ 
occor in winter, and ae<.-«jmp««y sudden tbaws. A* reffarda 
brigbt sunshine, the Chatinvl Ii^landii are bv far Ili« inoi-l favorvd. 
On ibe mean of tUw whole year Jersi'.v iwturw 3ft p«r cent; but 
from the Bristol Channel to tbe coast of Nr^rfolk thcro j» but little 
differenoo in the aaiuuut.'t recorded. In cities like London the 
deficiency i6 due to »niokc. TIi? etntisiics relatins to foK are not 



yet completely discuaaed, but *o far aa they go they abo*r that m 
winter the foggieat dirtrict is (be ea*i cowt ot England. N«l 
come London and Oxford, which are alMUt equal. With rvicarl 
to rainfall thi^ east coast stAtions receive on an aver&Ke of tbe 
whole }«sir ahout hslf as much aa lho»e on Ibo wvti coast, the 
amount Wtnj^ at>ont 25 incheR on the t-aat ooast, 30 to 40 IndiBi 
iK-twwen Sussex and De^'onelilre. nud fifty iuohea to tbe south of 
(Cornwall. In tbe weKt of Iri-Juud llii> amount rises to 70 or St 
incheti. owing to hitjh laud near tbu coosL The driest hovr 
alrniMit everynbere I& liOOd. 

— No document can give a better B»rount of an Indian's aclM -Jt 
mode of thinkin); than a document compo»»d hy bimself and pui 
down correctly JO hla own wordti and laQKua^e. la describing 
Indian feats of wnr. council debcle«, or storiea, the author of 
while rare feels iM>rfoctly dwarfed when lie compares hia acco' 
to the phraseology of the Indian, who, with a few powerful s 
of tbe tongue, tplla us much more accurately und fuccifcily 
he intends to convey to our inindM nlxiut his people. The OJXton^ 
oiu myths. Htones, and hittoric rt>citsht published in Jamca A. 
Doreey'a new volume (-'Tlip Dhvtiiba Language," 18 and 7M pp., 
Wanbinnton, ISftO, quartet will fully bear out ihia gtateBiem. Tha 
author ba« made uccesaible to us tbe Omaha and Ponka 
nut only by puhli-hing tbe ludinu texttt lu* dictated to bim 
native« and addioR to them a readable Kngibb tranelai 
he has also subjnioed an iuterlinear translation for ea 



Poblications Received at Editor'a OfEce. 



l>oLacAa, A, B, ll*ll*r. Cih*r nad Uotion. Boa- 
Ion, L*0*Sb«pud. tS-. SIS p. ti.n. 

TtAncaKK, L. Tbe f>nili>al Inillcatrli London. 
Bear* ProvA*. Kow Tock, UaatnllUu a Co. 
tr. At p. 

Hatcb. p. H. Utniraloitr. LarLdoD, WtiitMk«r A 
Co, If itev 91. 

Uuaovai BnTAxicAi. OiaoaK. <^qiui>I S^votX, 
IflM, Til* Trurtf^. rt*. iTn p. 

TaOT. Oajtikl ti. The VaIuc of lIoti«r. Kont- 
Kpnvrj, Ala.. Bruwu Prinltnn To. fr. P»p«T. 

TaiJI-aoox of tliF Si'leatlfli- ami Lfarwail SouhMM 
or (}r«*t BrtUkin and IfpUnd. London. ClurlM 
OrUBo a Co. »*. 380 )> 



Societas Entomologica. 

]ot«raational Entomological Society, Zu- 
rich-Hot tingcn. Switzerland. 
Annual fee, ten francs. 

Tho Journal gf tbn Society aiipeam Iwico a 
month, and coaaisu euliroly of oriii;ioul ar- 
ticles on entomology, with a dejurtment for 
adrBrttaeme&t*. Alt incmbem mny uae thii 
department tww of cost for adwrtisenients 
relatii^ to anComology. 

Tfao Society eonaista of aboot ^d members 
in all countnen of tbe world. 

Th« new volume be^au April 1. 18V2. The 
Diimbara already issued will be sent u> new 
membera. 

For information «ddr««ii Mr. Fturx Rctii., 
PrvKident of tbe Societas EaComologica, 
Zurtch-Hottln^en, Switzerland. 



REO-DARWniSI AKD NGO-LAM&RCKISH. 

By t'BSTB.t P. WARD. 

Aaaoal addreaa vt ib» Prv<id<>Dt oc me Bloloitiaa 
Sosle^ of VMhiuirtou ilt?IiTi<rrd Jan. M, lifill. A 
taMarfealaDd orlticat r«vla« ot moderu meatllld 
thou^it relatlv* to b«r«dH}'. bod oapvotaUf to Ut* 
i)TDl>InB of tbs iraaaoilasioti ot aeoumd abarsoMt*, 
The foDowlns an Ihs aeTpral hvMta InralTad in th» 
dlaonwloD stains at tti« Ptoblem. Lsmaroltiaai. 
OarwlnlBiD. Aonulred Cbataotera. Thooriaa of 11»- 
redtty. viows of Mr Ualtoo. ToscbLiw ot ProfMtor 

WtrlHmnuti. A Crltlquo at Woinmauii. Nao-narwiii- 

iMti. ><>v-Lstn»rokiaDi, tbe Am«rl«u) "Si'bool," Ap 
pUoatloD to tba Uunum tlaoa. to ■□ far ■• rlewa 
an expieased ihsr sr* hi ib« nsis tn iiua witb tb« 
■MMraleurtvot of Atnartoaa Iboughi. ai^ii ii)>po«#d 
W tbe AStreiiie docmtK^ of the noa-tratuiouaibillty 
at aoqnirod ciMnMttvri 

Priee, poMpald, 'K i-enis. 

1 D. C. HODGES, m Broadway. H. 1 



ExchanD^a. 
[Pre««fctiarge to all,it«(aBtiBfactoiycharBcln. 

Adilrcit N. D, C, tlodgc*. 874 Bioadway. Ne» Vork.i 



Taxidrniiiiit ifuln; out of bualarsa l-va> guAntlLr ol 
DuH^ly-niiiuuliiil fipecioi-oo; •'■t S-inh Araprteao tiltda. 
niatiiuiali DDiI rriitllra aud iklua of liirda for mJk 

IturlUijine a hill K-i^al ooilectlon ot >'ird «kiuH, «bu«. 

lUK ■•>uir> Et^ul T4krJiitloiia of •{Mtcirs; aUi> iiuaitlity 
of HtiilU Willi hiiran ot daer BDiI uiuqdIhIu alii>up, 
and iixiiiutf'd be*ida ot aame. Will ctra ifHUl vx- 
cbkiiiie tuT Hawk Bye oaatera oltb ouiQl. Aiipty 
Qulpkly lo J. It. TbunloD. aia Tonp! St.. TocouUo, 
Csnsda. 



for cKhann— A fine thiitceo-kevcd Sun ■□ luchti 
CAVcreil fM. for 11 phalogrm|ih camctj tuiulilc for mak- 
Lig laoitrn iJido. Flute cost ttj, ud ii ncaily new. 
U. I). Cnx, Miokaio, Minn. 



T* i)Xi^linii|:o : Eip«riiiiieu't t^Iatlon bullaCtna and 
reports (ot bull^tlDB and mpotta aol Id my [)I<>. I 

will Bend Hat ot iib&t I hare fur •xchaorv. P. U. 
ROLK8. Lskt. City. Ploflda, 



Kinithcd >;M^'intcti« ut jft cnlim 4f Vcniinnt itiarMc r^t 
flat lofil'lt or cryHsU. Will b« sivea only lor iituible 
■Hcimcnt IW1.-KUK "( the ci>*t nt jwlUliiiij. GFiO. W. 
PKRRV. Slate Cealo|)4t, RullMid, Vi. 



Fill MchaBfi.— Three lupiCT «f " Amcrtrmn Stile 
Paun ll«a/ingiiii Sundiy !.«si>l»ti9n," iltft, (t.jo.ocw 
aua unuwil. (■« ''The SulibiitFi," !ir noimiiui Kinnbiitj, 
ill*o; "Tlie SablKih," by A A Phfllpi, ij«j; ■' uutory 
ul Ihe Iniiitutinn of the Sabltillh Hay, Ui Uiri ar.d 
Afciiiet," bv W. L. Fiihwr, ij^; " Humofom Fhjaet o( 
Ibe [-«w, ^ hy Irving Browne; iir nthrr vntki jinjauniin^ 
IQ value or booln ■KCbanfwd, on ike quritiOD at laveni. 
mental legblalion in rcfcivncc In rcli|[ir.n, prnotiilTitwriy, 
etc, II prelfrrad. I "^11 »*ll "AnifTican Stole Paper*, 
■lid hit V other bunk> <jii Ihe nubieci. Wtl.LIAhl AU- 
OlSaX BI.AIC£LV,Chicaso.lll, 



¥at Sale «t Ecchsngt for booka a complEte pnvaic 
chvaicaj UboralOiy outfit- Include* IuB' Deckrr hj|. 
ancc (•oojt. to i-ioeic)- pUitoura dUhca. and cruciblca. 
aga.ce molor*. |la^i>b1oirin|f ippAntut. etc. For nl« tti 
part or « h«le. AIM COniiltic tile .1I SiJlimati't y-amrinti. 
iB6*-tBt5 '61-71 bound'i; S mi 1 hion ud RepoKi. iKjt-iUj; 
U. S. Coait burver. tiu-iSte. Full particulais to «n- 
qnimt*. F. GARnl.S'EH. JR., Pomfrei. Conn. 



Wanted, tn eitlunge fc' the fnllowing voria, any 
llandard wDtk* un Surgery and Oa DUoMetol Children: 
Wdion'i ''Ametitan Omilhalogj-," j •■>)(.; Cim)«' *"Birdi 
») the Notlhwal " axJ '* Biidi i)f Ihe OAamio V^illry." 
> vnli ; Minnt'i ■" 1 jml and IjaiUT Biidi i( 'Stv Fng. 
tand^' SunueU' " llur Nartliem and F.aiitcin RtnU;" nil 
the Reporti on the Birdi of ihe Picilic R. R Surrey, 
bound in ■ vcU.. aotoocn; and a cmnplelc net o( Ibe 
Repnrti uf the Arlantdi Gpniocical Suney. PleaMein 
edilioiit and datm In ci>init>(>nJinc. R- bLLSWORTH 
CALL, Hiifh Scbir^l. Dw Moiii«. lotra. 



To ■ictianM Wii|iKi'( " Ten Aj[* in Vaitli Amrrici " 
and Le Content "Elcmenti ii< GeoloKv" (Co|>ynyhi tSI>| 
lut "r>irwioi>(iL." by A. R.U'allim, '■(Itlnin i)f SptriM, 
bv Darwin. "Dctctnt q( Mao." bv Darwin, "Man'i 
Place in Kat^inr/' Hualey, *'M*iilal (Ivuliitinn in Am. 
mall," by Rofnano, "Prc-Ad^itiilu.'' by Wifichcll. He 
tsioka mraolad anvpt laMai adiiunH, and bi»k» ia good 
(anditioo. C. &. Brown^ Jr., Vaedetbllt (Jnlvcnily. 
Naahvilk, TmiD. 



IVants. 



Atd ty k.it tiititltfit attmtumfm^r, »r awmy ^*^mM I0l 
nmr fHr Sp fiU a /fffrtfH a/ tkit (hmrmtltr, ttlll 
t/*tfatArr»/ttiriur..-Jtrmiif.ijramr*timan 
■jtf. maf dlao* lit ■ Ii amt ' itiirr!rtf timdfr i 
ntm OF COST, i/ ht ulufitt lAtfmi'J'iAir »/'\ 
aUr tkaritirraf kiiaffliialUti. A»j ftrga 
Iw/t'matitK *m ttmp ttitnli^ <it4tii9it, Ikt «l 
aur ttitaiiJU man.pr trie {am in .tmr wdjr t_ 
ctimmm far a f-mrffu ftmtam^Hi ip/M tk* mat 
Ikt faptr, \i cr'diat y imvitid tt it It. 



w 



ANTKU.- Wo •rsnt any and aU of the 1 
pr<iT(ilin4;wo(^ai] ttadooUicrbOOka t 
Einrw or buy tbpTn cbeap fur c:aali: Acttda 
don, »ol. t t« »*. M, Jan. sad Ppb.. TW: Ajte L _ _ 
rot. I tn GO: Ain<?rlcai> Aiviiquariati. toITT. i; AoMd- 
oaD AKhlivct. vol. 1 toO, u; Aowrleaa An Be*lc«, 
vol. &; Amwloao Pleld, tol. I toKI; AaHrlean 6«oi> 
cgiM. «i)l. t to t; Amorinui HaobUiUt. eoL 1 ta C 
Art Amalaur. vol. 1 to T. Oft., '4: Art rTiTirnWiwn 
loi 1 toil: Art ODiua. vul. 1 to*. Jan., '4L J air. %: 
BlbllotbtvaSkcra, rol. t to tS: Dodor'a LMly-aBoek, 
*o). I to tn: Ke» EuRlaodor, vol. II ; Zoolodn. Serial 
I and I, Serte* a vol. 1 i» 14: AHra Attum>i]ak*i* 

tinv«||. RKJUera'-Qld Buok"&t9ro, M Ith ATI 
B., Hlaopapolla. Uloa. 



W 



ANTBD.-By a youiiff ama, a B»uthBO«e Cttl- 
le«*tualcr. spnaittonsaiiHaolpalar kpoUit 
liicb •cLoul In odb of tba Quit Statn, nr as Inatraesev 
In^otaay. pbTsloloiCT, and iteolonr In aa ae*A*«r 
ur o<>ni»l aobool. Addreao B., ear* ot Llbrulsa. 
Swanbrnoro Collete, P«aD. 

\ « f AWTED,— A toaotier or Oeoloay wlio Is taialUw 
V( with the tMslU nt tb«- HHinillon Urono. at 
1niitninu>roI<3«i>laiur iliirluic JMly urxt at lb« Ms1«- 
ral gctEDoe Csnip on CaoaiMlnlitua laliti. Apply lo 
ALRERT L. ARKV, I>frcet«r, *t» Anrtll Avi., 
Rocbenter. N. Y. 



w 



AITTED.—Td act ua oomapoodeot tea one or 
twn dally or wrrkly paiMira. B»Ta wtarkndoa 
paper for «)>oul tw'> year* Would like a poslttoo qa 
ndhorial atalT of liuianniua paper. Addraai Ol 
C. MASON. It Stm Eii.. Uanford, Cona. 



TRANSLATon wanted to nad Oennaa araklMe^ 
toral worktftt BlKbt (no vtlUiwK Onoiaadltar 
with tsctitifial ternu doslred. Adataaa "A.." Bim 
HB, K«<« Viirk Poet Office. 

W'AlfTED.-A poBltlon in • Biannfaotarii« i 
Ilabmrnt bf a mauunaBlarlnK CtmoilM of I 

Trotli-i} HOlllty. Addn*M X. W. S . trans «( 
mt Broadway. N T. 



UTANTBD.-Bovka on Auatowy snd 
yV 'Will pay oash or fire alialkr bebhi (a . 
obauE* Al«o want medical b*lt««T sad plMla o 

Di. DB.. A.NDERSON. liff State street. OUmco> ' 



w 



.'ANTED —A callnffn kiuIimm witli mm* ao 
' tralQlaa. to besob tbe aolsaaM^ at tMODl 

Soar, In a Soutbsni oollom. A Baptist oe » Hstkt 
It t)r«Ierred. Most alao bt a flrvt-otas* t 
■Fbolar. A. H. Boata. Boi E. MlllMl|f*ei|tH, Oa 



ADDRRJ^H WANTBD.— Vrni gr.tn*' "tit- pic 
tlM> adJr«B* of tba SOi-rvtaty ol tbo AHftlB 
PbUalo«l(>al Society. AUo ttiat .>> H.Tben 8t>«BC 
-ADDISOK," Rouni M, IM Madlaun 8t..CIUoaao. i 
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word, as it occun id the iw>nt«nc(>. This cnalitea V* to Mudy that 
dialect with comparstirp i>aKe, and opens to U'* thr inn^rmuHi 
«oal-life, tbe very fabric of Indian (bought, bv Ui«> iliiK')o»uFi> of 
tbe Krammsitc elemente. To thew Indians, th« cat^-^irirA of ntiai- 
bet and tvnw are noi c«ry luatfirial, aod that of ^ex it ne^er 
marked as Bucli: but it is (luiic important to (b^ni whether tlie 
object apoken of or the actina: Hubjwt is risible or invisible, clow 
hj, further off, or at a great dit^mnce. It iiiuiierv IttUe to tbewi 
iDdlane of what special ap)i«>arsnce the subject or object is, but 
tfaey hav«(o erpreaa with accuiacy, whether it was Ftandiog or 
aitting. r«cliaiii|t or stretched out. ActtDg on piirpo«^ or without 
fmrpoM>, and whether those acting w^re acting singly. In a ^mall 
body. Of ill a crowd. Whether a story-tHler la relating a fact 
from tit* own knowledge or from hearsay, has to be dislinotir 
«tat<rd ill e*-*Ty oiie of his sentences, and from the term here used 
it alao berOtiic^N ap)iiarent wlietber he has b«^rd the i)tat<*ment from 
one perxmi or from serenil aulhorilief. Allhouttb I)i>rMt>,v'« caii< 
trjbutorif havi- rclairnl to him many tril>nl «fvt*n|it uhirh «v \roul'J 
-<nl] iraditionul tiixli^.t, wef««liaipaditig them Ibut they are based 




on hivtoricftt facts and traly Indian Bocio)o«ical ooMlItiOOf , and. aa 
Mocb. nrv just aa valuable to u« as many fads recorded by odlvial 
hisloi-togTaphera of tb« white race. What wi> need for Ibeir under- 
nttndinjc is a profound and not a desultory study uf these and other 
Indian piei^es uf or^il liltrature. Students lu whom the volume has 
not been eenl sbuuld apply for it to the aiemlier of their ci4igr«i- 
sional eoustttuency. 

— The fnllowiiig HTv from the table of contents of the July 
number of The Chautauquan : Ov«rtand by the Southern Pai-|8c, 
by Faotde C. W. Barbour; Hay Fuver ax an Idiufviicrasy. by J. SI. 
Co'optf. M.D ; In the Snake Riv^r Valley, Part 11.. by John R. 
Speanr. Hiatorfc Quebec, by Edtth SesfionsTupper; Summer Vaca- 
tions and Physical Culture, by J M. Buckley; The BeginninR^ 
and RndingH of CenEuriea. by Count c:hnrles de Mouy: S^me 
American Chemists, by Marcn^ Benjamin ; Tbe Orrat Exposition 
at Cbtrago, by Noble Caubj ; H'liy American Childrtu ■ re Ner- 
vous, liy Mm L. E Chitienden; Marriage in Nanking, by Harriet 
Linn B«^lie. 
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A wonderful remedy, 
highest value in mental 
nefA'ous exhaustion. 

Overworked men and women, 
the nervous, weak and debilitat- 
.■«d. will find in the Acid Phos- 
ihate a most agreeable, grate- 
ful and harmless stimulant, giv- 
ing renewed strength and vigor 
Xo the entire system. 



Dr. Edwin P. Voae, Portland. Me . aajis: 
"I baT« used it in my own easo when suffer- 
ing from DervDutezbsaslios. withgratifyioK 
r«mltji. 1 liBTu (irvaci-ilmd it fur oikny of 
the various forms of nervous debility, and it 

I lias nerer failed Co do good." 
[ DftMriptivfi paiuplil(^t frt^r. 
' flumfwd Ctisfliical Worlu. Previdtnu. K. I 



Beware of Substitutes and Imitatioaa. 



CAUTIAH.-H* Bure tbe word "Hors- 
^fftord'B^i la «■ lli(> label. AH oilier* mm 
■ purloua. N«v«ri»oliI In bulk. 



A TEMPORARY BINDER 

j4or Scieiue is now resdjr, snd wilt b« msiled 

pOflpaid on receipt of 75 cents. 

Tbi« biadci i* ttKjBc durable aad 
FlrK><», li>* X^ll *><)«*'Ct(le. 2nd at- 
l«wi lh« opcaiaK of th< pigo fac- 
f«l!]i Aal, Any nuDibcr tan b« 
lakvn uul or rvplacwl icithaulilib 
turbine tl>« olhtn, aad the p«pan 
■te nnl inulilal^ for lubtBiitcat 
p«rTuri«nl tunrFlny. Filei) ia tliU 
binda, Satntti* alwayi coii*«ainl 
(01 fefcrcncc 



ARTIFICIAL LIMBS 

WITHRUIIERFIETAIIBHAIBI. 

Ilnral'lir In ra.iialrurlliiii. .^llturlll lu .krilan. 
.>i>l«clr*i> in JIuvrHK-ai. 

jUidtb«»caTCOJiroHTABL£E<irUMweu«r. liu 
not nngaoat to bm a tamipr worklDB In tiw OUoa "nUi 
•u anlBcial Irf, nra brraknmiui aiipJrlnablahfMlman a 
foal raDaLns train, or aa mKliM*r iittn band on lJi« 
tliTollI*. «ra 0r*ma4i. cannDI«rr. tiiaaoii.mlBvr. la furl, 
men rvr -^-rvrr vocation at Ubw m ia« fou ewacUr of 
r:..'- . :. inictii,wnAnncaD«artwo*rtUMMHa»wlUi 
I i>:Tf>amilnxM maota aa bub Id pMMatt'io 

Htuiml tnembBn. ««mlnR the aama waitn, 
II. . i< riFiirliiK IliUaar uolncoimnlBnoa. 




THE WEEKLY BULLETIN 

OF KEWSPAF£E AND PERIODICAL 
LITERATURE. 

Catalogues and Classilies Each Week 

THK PRINCIPAL CO.\TK\TS OF 

Tin: pi:icM>i»i('Ai. i'Ki;ss. 

TballiDfsiitaaaof oint'^fM) l»r<^toti>mnai>reMMa 
Id 1li« ^acnr Mudpot la nuv rvudvrcd avallabis. 
^r^i'ial allMitlrin In Invir*-'! i'> ihi" H« lief I is ■ 

INDEX OFTECHNICAL LITERATURE 

i^Bil (or a /r«^ «amf)t< ropy aad learn bo* 

The Bulletin Supplies 

The Articles Catalogued. 

Addr«s THE WEEKLY BULLETIH. 

t aornvraei ntre«t, • > Boalttu. Maaa. 



Oirr i;.0» uninclul ILjiibaof thrMitrkii'paiccii Indallv 
iiMv »tnri]|alif« iivvr ai ynm. lEnlimaOaad imrrkuMHl 
b> \ho I iiLtcd blaUa and nuuty torvbn co^'ramviiUL 
a? bur ronuDla appUcaau can niDptir na vltb aM tko 
data DMtMarF to «fDr« a at wUle Aer ramaln u boma. 
(hi« balf er chr Irx* lutd amiK famlabed b; ua are made 
tnm meaannaiiBnta and pnidka wttbonl our iB«ac tlM 
•nnrcn. FTtaltrByaipiaraniawl. AlraaclaaarUDpaaca 
wiut MSIIiuKTauonianda tvraulater niaaMirlni.**nt 
Cr««. Addnai 

A. A. MARES, 701 Broadway, IS. T. 



^. LlTERftRY OUTFIT FREE. 



Adjo a aendlnK Q' 9t.00 at obm and menctanlaa 
"Soleooe." will i*o«>i*a a oopf of " Blatorloai 
IJkatcbaaand BVAIitnln tbe Colooliatlon or Sv.cn- 
ca." b7 O. B Ball. A Mtuare 9ro bunk lAUxit 
Inrbaak SH pacrs. illaatraied. Tbla la a r*«ular 
IX (O bAOk and a banain at tbai lulpe . . f I uo 

9D0 Private Llbrarr Labela; uu);iAaitld bo 
ueed bf atl vbo o>o book* 

"Tbe Llbrar7."alDt-(ace b ok contalntna a 
brief lint of moat Inponaai ttasdatd and nila- 
oellaneona books inaverydapattmeDt of ll'era- 
tnie. Inunded tm itunw who are about torn- 
Idc allbrarr. Hista about wliai bo. ka to read 
sad bo« to bU7 Ibem 

1 fear'aaubecrtntloo ti>th*"I>!ter«rTLtflll," 
a nontblT uiaxasme of Ancient, Medlievalaad 
nodim Llterstura. 



NEW ARC LAMP 

COLLEGE PROJECTOR 



'—^9'. ST 

SCND ion CIRCULAR TO 

J.W..aUEEN&CO. 

BHIl^ A. B A. 



M 



u 



I 00 

iTao 

91.00 aotoal Tatits (or tl.OO. Banplaeoprof "Ut 
crarr LIkIiI." Itf onnla ^poital nard von't do). 

Addraa*. l.li«rarr LIbIii* 

SIS lib **». S. MlaBMpoUs, KJiw. 




PATENTS 

rorlNTENTOas, tOpaw BOOK FItBE. AddrflH 
W.T.FiWgeraM.AKomBjat law.WwbJiictoa. II.C 



ecu noil 6 LDLrMutrlorifttUM. naTinrinir- 
DCin UrnLOi cbued aWn tKattbeMexicbii : 
oalitx. vrmrti iiflirltiulliaRi at about oaa-nnbJ«rK<i 
prtcMc fOc.. 11. n JU. R. U. Thlabaramoiqwrtmii' 
•H-nr* a nnacniiiTrry theapL UDiBp. )ltluintlCual'>i: i' 
Ur. ,1m <rlnih^., $<i|iii1(-i>iHm1 k-. Ono. t/. Rnclisr A Co.. 
MlnvralDgljlM, XK sad Tifi Kroadwai'. Kqw Tork CIIT- 



ESTERBROOK'S 
STEEL PENS. 

at suPERion asd stakdard hualitt. 
Leadinn; Nos.: 048.14,130, 135. 239, 333 

Far Half hg all Hlatfan*r*. 

THt ESTERIROOI «TE(l PCi CO.. 

Woifei: OaadKi. N.J. ■!« iaho ni.. new >'*rh. 



THE CHCRPE.ST UNO BEST • 



f»ioTo£l/ul?AV'll/c6- 

.67 PARK PIACE, NEW YORK 



J.OWC n.1<.<b\Ki;. •«■.»*.*».-». 
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QUERY. 

Can any reader of Scieme cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say^) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the' time when light- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this querj' has been pub- 
lished far and wide among elec- 
tricians. 

First insetted June 19. No response 

to date. , 

N. D. C. HODGES, 
874 BEOADWAY. »EW YORK. 



JVRT READY, 

THE LABRADOR COAST. 

A JournAl of two Summ«r CruIiM to tlut 
ra^on: with notw on iu mrly diMOVsrjr, 
on the Eskimo, oo ita phyrioal geo^rmphr, 
geolti{f7 KoA. niUTiral history, togeth»r irith 
s bibliography of cb*rt«, works and Krticlot 
reUting to the civil auci natural hiatory of 
tho Labrador Pauinnila. 

By ALPHEUS SPRING PACKARD, M.D.. Ph.D 
8», B18pp.,l3.!M>. 

M. P. C. HOD&ES. 87* Broadf ay, H. T. 

THE RADIOMETER. 

B7 DANIEL S. TROT. 
Tbis contaiiui a di*camloD of the rwuNnu 
for tb«ir action and of the phencxnenn pre- 
■•nt«d in Crooketi' tub««. 

Price, po«t paid, SO cents. 

N. D. C. HODGES, 8M Brudway, N. Y. 



AUTHORS AND PUBLISHERS 

UalorUI KitKC||*() mill >'>icjiiil«il (^'^r »X\ kloilii of 
vfirka. cietL'tlUK QcUob i^taliNtlc* a apodalij-. 
In>d«sltiK and cBtA^ogulDK, k&At^m O B. OlVEll, 
BK N. ItiL btrcet. f blUdaltlOa. 



TO THE READERS OF SCIENCE, 

PUBLISHER'S ANNOUNCEMENT. 



wirniH iita paw alz mostDa the ui« of s^ienrt nr 
Mi^nilDo men and womsB la a medium (or prampt 
tiubllcailon and weekly dlacuMioa, haa locreaaed 
very materially, k> Uiai tba paiea an now irsU 
nilad aadb woeK vttb ortfrlnal matter, am tba quuI' 
t>e>r orihate promlslnt contribuitonela Incteaalng 
at Iba raid ol Itime tr (our each ilajr. It oaauol be 
lolt( beloro Sciffxr al Ita jiraaent alaa will be tno 
•mall tor Ihn amount of matter oSereil. Wa have 
UDder ooualilnratino Uiamlore an enUrfcmenl o( 
the pepcT br I'lin-tioK, but mntt Bret laara Itse lain- 
I>er b(our i»i)»t'.ui(^iirr ae te an advance •■a pike U> 
SfiiflO, «hlcb wan ibe a iibeeriptUin pfloe (rom Itie 
•tart for lour rearo. up to June 30, liBT> further, la 
earr7 out tba pmiionad anla'cameat. we ehall dead 
Ave hundred additional lubtcrlbeca. If youaraQOl 
already aauli»rr1l>nr, are jf»i irUHux Ui aid In cnalc- 
lot Srienrt mnm «artby of American aclenUfldWC'rk 
bs beeomlcc oiieT 

|i got* wlibont aarlDf. that tbe demand tor eoieu- 
tlOu lltrralurn In ilinlteJ, Nbon corapaied with tlial 
for llieiariirn vbtcJi In more W lUe imlilla liiaiB, bo 
that Ibn mtnli>tn <:1 mo»t ot Ibe ScluntlUt- Journala. 
In this iMtiotry, do not pay quite for Uielr prlnUnx 
and faper, to nay nothing of tba other Ltetna otes- 
jioi^sr. Wo aar lltU merely (o emphaalae Ibe faol. 
Itaal gcneroue and prampt eupporl muat be ac- 
corded Ihi* II. eve Ifil la to aucceed, 



Tltlea of Some Article* Pabllabcd In Setene* alnce 
Jes. I, 1*91. 

Abortjclua] NorUi Amertcao TM. 

AcUnlanl. 

Amenbotap, Btoi, tHe tombol. 

ADtliropolo«r< t-urrent Xoieaon. 

Araanlcal rmtKinluf from Domwilc Fabrlca. 

Anatemr. Tbo Taacbluc ol. to Xittaeti M«4laai 

smiMiii. 

AstrODOiBlcal Nctea. 

BoiADlcal Laboratory, A. 

Bralu, A fnw ibaraeterliiUca of Um Avian. 

Celta, Ttie (jupniion ol the. 

Collection ni uiJioain I'aed In Wotablp. 

Deaf, Ulghor Kduoatlon of the. 

Diphtheria, To x- Albumin. 

Blymolo(y ol two Iroquolan CompouDd Steau. 

Rre-Uablte 

leamlly rralix, P»rtilBfeucr oL 

t'laLea.TtiP fHHirl bulled of. 

niMUa, XoUi.'e -jI New UtcanlKi. 

Uranei, UumnMara Lujurioiu to> 

" UealtiiK. Ulvlu* " 

Uamlpienualiouih, Btructuraot ihe. 

HrpneUam an ens U>e LowerlAulmaU. 

llrpDOtUtn, Traiunailo. 

Indian oocupaUoD of New York. 

IcQueDSa, Laical Uelatle Concomlnf the Oarmfi of. 

iDlnm'A Movemrota. 

lOTeouira and Xauufacturctfl, theAmarlcau Aaaovl- 

aUoood 
low* Ac«il*my ef Selencea. 
Jartoo, The cblaook. 
lUAm&tb Nation, Llnrultlloi 
LlKbtnlni.TDe New MoUiOd of rroteeilug UnUdliXB 

Iram. 
Lltuwjos'B ourrea, ample Appanma (or the Prod 00- 

UOB of. 

Ualie Ptant. Ubterratloni on ibe UrawU aod CBenl- 
eal tManpMUloa of. 

Mlseral l>lais>feneii, flome Reoant, In Ihe State of 
Wa«hl"Btoa. 

MuMUBia. UM Uuppon of. 

Pinni Oflto* Bolldlng, The. 

PookttOopAer.Anempied gatermlnailiHi or. 

Perflbolofto*! Laboratorr In Ihe Uulteralty of To- 
ronto. 

rndMloctoal TrnlnlBB. The ^red of. 

Rite-HaUu. 

SXnn, WtuSniioa m the Loup, In Nehraaka. 

Sdentlac AUIanoe, Tba. 

Htar. Tbe New. In Avrlca. 

Stnrafe of tiUM-iD> Waters on tbe (Ireat Italua. 

Teacwaxof Soleoo». 

Tl(»r,Al<ewBatar«-Tc»ibed. rrnai Kauea«. 

Timber Trow of Weet Virginia. 

Trachf ai or Tiianrti. Stmclnro ol, 

VHlu-forniatlou, Vniuabie ExperlmeDCa la. 

Will, o Hocont Acaljiilii at 

Wiud-fitorma and Treoa. 

WInea, The Sophlatlcated French, 

2oo)o«r tit a* PofiUc StcbooLt of WaeblBKWO. O. C. 



Seme of the Coatrfbntera l« SekmM Since Jan. 
I, itgi. 

Aamn, Kucene IS., Phlladalpbia, C^ 

Allan, llarrlaoa, Phlladelprtla, Pa. 

llaldirli], J. Xark, Uulrereliy ol Toronto, Canada 

UariuH, Cbarlea Reid. Madlaoa, Wb. 

Iliuir, Q., Clark Uulrorvlty, Wurveeter, Hum. 

Ilaal, W. J., AcrtctUtural Oullece. MICH. 

BeaL«, A. H., MlUedceiUie, Qa. 

Beaucbanp, W. M.. BaldwlnavlUe. N,Y. 

Doat, Fraaa, ClarB L'uli-uralt;, Woroeaier, Mi 

lUwiwiAt). Arthur K.. Montolalr, N J. 
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Otiandler, H„ BuOalu, N.Y. 
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Craglo, F. W.. tolorwlo &ptluK«. OoL 

[tavla. W M,. Uarvard College. CambrldKO. 1 

Dlmmock. Georce. L'auubie Lake, N.U. 

KarrluKlun, K. U., AgrlcilttLral Station. Cbnmpalca, 

lit. 
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Flaiiisr, dlmon, Johna Bopklna UnlTersUr. UtUi- 

mure, Md. 
KiMliay, [>. M«i, Ruobeeier, M.Y. | 

Oallaudei, K. M., U.endall lireen, WaabliKtoa, tKC \ 
Uarmau. 8., Muaeum uf Comp. ZooL, UunMKfla. 

Uulden, Kaiherlne B., Agrluuiiural Cotiece, Ltfay- , 

ette. lad. 
Hale, Kdwln M.. CBIeaco, 111. 
Hale, Ueorge S.. Boiloa, Ma»j<. 
Halo, Uwado, Cllnioo. Ontario, Canada. 
Ilall. T. J>rocier, niark VnlTeraliy. Woreeater, MaM. 
llalnted, Dyron U., Hnicera (^Uafet Naw Brun^ 

irlck, N.J . 
llaworth, Kraimna, Onkalooaa, lown, J 

Hay, <i v., Irrlanon, lad. | 

llayoM. lleory W.. Boaton Haia. 
jlaxnu, U. A., Weather Bureati, Waahlofttm, B.C. 
Hewitt. J. N. B., Bnraaa ot Bihnehifly, WaaUnctea. 

I..C. J 

Hloka, U X., Llnooln. Neti. I 

Htll.R J.. Cbleaco, 111. ^ 

mil. Ueo. A., Naral Obnfrtatory, WaahlacUMt, D.C. 
Hllt-liooek. Komm, WMbtnglOu. D.C. 
llotnbblw, Jfd.. Huuni'>ii. Va. J 

Howa.JaA. l/t<n\r, LoalDrlUe. Ky. I 

Hubbard, UardloerU., Waahlucton, D.C. ' 

Jamea, Joeeph ¥., Acrtcnltural Ilept., WaahlnfUn^ 

i>.a 

Johnaon, Hofar B., Miami tlnlroralty, OzfOcd, O. i 

KeUennaniNn. W. A., CoIumbaa.O. I 

KeUloutt, D 8., SUie Unlterelty, Colamlma, O. 
ltiKii.«lUp. U.. I'rluoetott. N.J. 
Mi.<Carthy, Oera;d, Afrlouittiral Siattou, RaltlilU 

M.C, 
MaoDon&ld, Arthur, Waahlnctou, D.a 
MacahaU, D. T., Metuchen, V.J. 
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Oebom, Henry 1''-. (Vlumbia CoUece, New Tack 

flET. 
Oabora, Herbert, Acrlouttnral Colleca, Amw, lown, 
ramm<>l. L. 11.. Afrlouluiml Elation. AJnoa, Iowa, 
fiUnbury, J. U., smiiJi ■.'oilDce, Nonhampion, Kms. 
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Thntaion. R. II., (■orneU Unlvenmy. Ithaen, N.T. 
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Wllllama, Wward B., Lehl|h CalvanttT. Batklv- 
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t*d fj hit ttitntifii aUaiamMnfi, rr anf ftrimn tnkint 
MW* *■« /« fin a f^tiiim t/^ tkti <kmrmeUr, tr H i*M 
tfmltmtArr ef t(itmtt,<:ktimUt. drAufktimam. rr wtial 
■•f.wV 4atv /4* ' trant' imirrltd mn4fr lAi'i it'ii^ 
rau Of CMT. (/ Af lathfitj tkt futliskrr t/ lite irit- 
atl* eiarartrr »/ kit af/iicalism. AttyPfrtim ittkiug 
i^/trtmittiem em unj iiitmrifi: fuufira. lAi aJJrtit ^ 
mwT"i">lifif •■■•■. ffrhtca^ Im *my ■uHtjmttlhittA- 
mmm /rr a furftit irmsimamt viilJt tit iMlmrt^tht 
Ptipt^. i' (frdially invited if de m. 

\irA.VTCD.-£ci>nc(. So. \n. i«lr %. tSM. ateo 
W Indu ud Tltl»<pu« la ToL Vll. Addnw 
H. D. C. UoOiKB. "71 BcMdvkr, Scr Torfc. 



\ TOr.N"0 XAN 111 I wi-uld iLto B podtton In • 

■OS to «nTm al a xtekiD m|[l(i», «t«. AddreM )• W., 
nn ot Artowr, i!<T4 8«»B4lw«7, Mas Tort. 

lyA^n'BD.-A MMltlMi lo th» pUlOMvklecl w 

iV p»rflB4(axlr»t il«piirlBirnt »f ■ nal.'vm or vnl- 

v»rbll)'^]'• v.. ,.,^.„,.> (3u; wiw bu bftd flr« 7«an' 

fir>ClliMkl f 1 tasrUw. kBd wbO Iibm ((''Iio 

oaryt-Kiit i ittrwurkru (iblluBophjr.ai-rDt 

tBK hU bL('-.; .i...\i.it iba Imi r.vo icBn i-a(K> 

otolly t« nudf and onglBsl tD*<.-«tM[Uto«i la telon' 
tlflo p«70holoK7 And lU •[•plIratlOB* In fdncatiun. 
M^nm B. A., ean ^CWICC, BTi BiMdWkTi i'- T. 

Cltj. 



. LvConte, "Ccoloiyi" Qiiala, 

A&Bi(tni)r|" ■ *«!» ; FoMer, "Pfc^iofcwy," Eng. cdlbon; 

Imdo. BUIott, anil Stem, "CKemitirv^' 

bbIm VcrteLr^lei;" " InltrnainiMl <vi«u- 

;■* Vol, I yfirmait/ Mtrfk'ita: IW- 

C T. licCLINTOClt. 



IirANTBD.-A mluMe MMlilav to WuIiIdxIob, 
I W I), r., not miao««Iad wltb Ibo QoTaramcal, 
Ind wllb B nlMTflOt to *xo«ed fOMBj^af, by an 
•atpc(i««c«d kloloclat vlth six Tcan' nnlvonltr 
immiijt. Applleant bM Immh b iluirul auniwon tor 
brart«*a j«*ni ; la • praotlral ttbotogrBjjbrr, Mr- 
tompber, Bod awiMtDaad to lb« um vt tb* trp«- 
■ritar. B« )• aho c«p*bl« of naaklOfE tbs gaoat flti- 
Wwd di»«lM|p», of aar dooerlsilou. ror an maaopr 
of dlD«tratlT» piirpoMw In BCilvniw; tratiMd to mo. 
Mun metiMda and work: alao field opcnUou botf 
taiUtemij Id IIb vartoiia dvparlBiciila. and nodal- 
iBg, production of i^aata. rMtonttlctu or pbJ«oou>- 
lopcalapaclMOB* ajid rtliiiiUr*Ri|ilo>iB(uita. Addtw 
0. 8. A., OBTo BHOitt. h: Lolajefto rlaee. N. Y. 

\II ASTKU,- 87 ajouBcnnaa (CT). R.A. and Pta.D^ 
Wl wllb tbno 7C*rB' exparlevca aa aa al w a n t la 
obw»lj«ry. poMtlott a* tnatniolor In oUomimtt or In 
ftat«(«l nlMMMa In coUvgc a« a«adaa)*, oc otliei ad- 
TBBiatoaoB poaiuoa aa obMbltt. at>« partknlan 
a« to wortc aalary. «l«. P. W. ICAB, L. Bos Sa.WMt 
Baf BB. RoBa. 



ExcbaogeA. 

lPr«cofcbarf«fDall, KofaatlalacioTycharactir. 
AddiEM N. D. C HodirF*, *n BraaJny. New Ywlt.! 

WMiled 10 buy M ckIubkc ■ copv of lloltiroofc'i 
Nii'ih Am«rica> Hetwtot'^/bv Jobn Sdwarti, « vnb 
Phil«^<lpki*. if,i. G. 8AUR, CI1..I. lJa(.«nJty. 
Wjfveiter, Maw, 

For ul( ■» 
ABBiomy." ■ n 
Shcun), ApfiMi 
Jwdaa, ** Manaal 

IHH' IMf^cMIT;"* 

laur, "Batb^olotv." ■ ml 
Stitntr, il raW,, ualxiund. 
Lcoaiioa, K7. 

f'Mkalr. — A (^ I E^ Camera; a vary Aaa iimiiiiipicni, 
with l«a(, hokUn aad tnpMl. all onr; ii co^ over ^o; 
once, ft}. Bd«. L fbrcB, b Athaoi itiaat, Ci«liridx(, 

To rictunec Wrifh*'! "* Ice Afi in Vonh AmoIcb " 
and Le Conie ■ "Klcnwau cl Ucoliifv" (Coprnahl illi) 
for "Dirwinna,** ty A R.Willatc. "Oimb of Spccin.'' 
by Uamn, "i*«c«nt «l Mba." by Iterwin. ^ Man'i 
PiBca in Narun," Huiky, "Mcnnf Evolulloii ta Aai- 
mtJi." by Ko»aiic»,"t*r«-Ad«m<t«*.'' by Winchell. Na 
booki wUKtl ucept bieu editiow, vtA book* )■ Kovd 
coAdillon. C. S. Blown, Jr., Vaodabtli Unixniiy, 
NnliviUe, Tcan. 

For Sile ol Eichznge for booki ■ CDcnpbie pnvKie 
chemical IsborBlary oatfit. lacludn Uik* Becker tul- 
anc* (KWg ID >.io«»ii >. plAlioiun ituhe* and cmiilila. 
acBM BDlon, [[liM Mflirlnc Boparattu. tt<. For ule i« 
pail at whole. AUa COaticie at* u( SiilimaM'tytarmaJ 
•t6a>ktls I.Aa-ri bcuadl^SiHithionun Kcpoili, iSM-tU]: 
U. S. Ca*>( Surrey. <Bm-<''9- Full p«nt(.ul>r* la ta- 
qaktn. F. GARDINER, JR., Pomlrcl, Coou. 

For eiiclUB|t« ot Mle al a ucKlke. an daboraU niicm- 
tcnp* ouilil. Rullnck aland; amtocular ubj«c<i*es. one- 
Hi<h bomcoftetiemit inuncritoa, (out-leMlu, and ihrte 
inch. BaiKch A Loab, abo oiM-toutilt and oa« ixrh 
Sptncer. Pour C7«-piecei. ObiectUnati lb* l>«ti cnul*. 
AvddrcM tin. Uarion Smilk. 41 Braacb Street. Lowell. 



PATENTS 

ITotlNVKNTORri. «Vpaaa BOOK KBKE A<Mr->u 
W.T.y)ieKCiBM.Att«IH]rUl.BW,WaablDK(c>D. b( . 




PROTECTION FROM LIGHTNING. 



All the capital desired for the parent company 
to handle my patents on a new method of protect- 
ing buildings from lightning has been subscribed. 
Sub-companies and agencies to introduce the 
invention are forming, and any desirous of tak- 
ing State-rights should address The American 
Lightning Protection Co., Sioux City, Iowa. 

The English patent is for sale, and offers 
an excellent opportunity for the formation of a 
company now that the American company is so 
favorably started. 

N. D. C. HODGES. 874 Broadway. New York. 



There is ease for those for 
^ne in consumptioa — not 
recovery — ease. 

There is cure for those not 
for gone. 

There is prevention — bet- 
ter than cure— for those who 
are ihreatenecL 

Let us send you a book on 
CAREFUL HYING and Scott's 
Hmulsion of cod-liver oil, 
even if you are only a little 
thin. 

Free. 



NrwVort. ^^ 

V^ur drvoM lu«p* Seotfa BMliiOK«rced^*« 

1* 



POSTAL DICTIONARY. 

A Mulul of PMtage Bat*s. uid lofc 
upOD Ervry Pusul Sabjetrt wblcfa ooae 
Vercbaata, Prof»Miona1 U«n, OrciuMtii 
ComcpondotitB. uid All whoCT««tb« UmWu 
Sixth edition. r«Ti>«d to dat*. 

Amnii*d la dloUooatr form. r>oni|H1*ia« irfio«t UC 
tittra cwlih eoiBplpt« lnd«x of over MM i«fcr«o«wv 
d««l||awl to furalih all faou bMu^nc upoa aay par- 
llcttUr topic, ondar lu tvbjBei tlt)«. 



'-About aa f^uDTfiBieoi a UiUo boolt aa ■whaT««MS 
for Boma Uain ToM* 0017 it oaaia, bai oafU la 
•arn at loMt tbal BBouDt eT«tr other dar, dlneUr 
or laAlt(«ll7."'nh»oapv SiandarH. 

-Likalf lo bsoT xi««t andoDBBiant aerrio^ toall 
wlio mBko Biacb hm of Uio malla. Tbr oliMTf.rovr 
pacaa eoBtalu a |TW*t amo«iil of Informaiiou. tvij 
waU anaocod, kBawlcd(« of wbleb abontd t>rpTaBt 
■Boat oC tlMi dtslft7> BBd WflMB in tbe nialla "— 0tMfnw 
LiUrart ITorM. 

"Wortb III ««tgtai tn jtold to tbo bMfl^ 'nan of 
aflalrB.' It will ^BBble bim to aeltlr «liaoot at a 
g:Iatii-«i ih» (.HiliiU of liM|alr7 In poatal Batton tfcal 
am DoiMitaBtlj allslllf."— .V<rw Yvrk Uom* Jownuil, . 
• -'irallvbOBMlbetiuUlBEuid Who domoot*; wtVI 
turn to tb» paf aa of ttilB uBpfal lit lln jpildv, tite labaf 1 
of tk« poatBl nuiborttioB wlU be Kreatlj iliiirHlaJ.J 
taworviitAkMwill bo poaBlblP.BDd U>« pafaHawflf' 
br> bvttar anrred. tta KlinpUell7aad low imm wIU 
coiontoBd It to all. and {tTe It what II ttaenr%,^ 
UDtTCraal BBir."— Hon. Tk»maa L. Jamea. mr^Fott'J 
matter Gmentl. 

Prl<^. lA CemU. TiftmtU. 

addubss N. D. C. HODGES, 

BT4 BraBd<Ba7, HwMf York. 



BOOKM Hnir lo Kxckaocr 1Ib*«b far 

Otbfra. Svod a immIbI lo tbo SciiircK vxrJiBnca 
irulumo (iDMiItlon rr««), Blatlba brl^dy what rmi 
want to eiefaaoico. ftciiMTB. m* Bmadwar, ^rrm 



YorV. 



* 
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J. Murk Bahlipln. 
Kkw rHAiucTERiancR or TBK ,\MUt 

BRAl-v. C. II. Turner 

A Sew SABRK-TOOmSU TlOBR FROJi 
KASbAS F. W. Cmgin ... 

NoTEK AXPNHWH 

TsE Kj-iHATH Natiox LmnniSTics, 

fHoratioHalf 

Iowa .\cadkiit of 9cTfaKM.-i - . . 

i.dTeiM TO THE EDm>R 

THAliMATlC HYPSOTISM. 

Arthur Jtcltonald. 

Colo Wavk. k. \ 

book'rsviewk 

The Philomophical Ketiew 

tOSU TBK PL1II.11UIBU8 
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utM»1 At Utn Pat-Oflic* af Hmt Y«r«. X.V., 



THE OLD DOCUMEN TS AND 
THE NEW BIBLE. 



A autury of ibv Old TMUiutml for Uh PeonU. 
ByJ P. SMrra. A.B.. LL.B.pIi?. 

Ttti Oi» Tjwtuikni. Old H <-. nntRaUi. 

Oebpr aiil Uaitiio<itil>ii Ml L BlUioal 

Crmj-t^m. Tl'c »w ^ rusra of 

RlI ;; " ■" i . T nbavfng 

■' rlt- (rlu. 

CI . , ... . - -II 

.V. ..-11/', r>i/ttimivl. 

" MbcIi Inpnuac^ by llw rancr of kn.:w)Mle« H 

iUcdUk mad by Uh> vlcnr nuil i-kHrnuMi «Ilb 

fVD/«acir t/ CnvMu, bmter rviU.jp-, ihcfvi'l 

*-I Bnil UwwDrli ha«<U do«L LuienaiUw. IhAie 
nrriy aepn tbo faraU; of liurlil irxptwiTioii lanrH 
i:Mi«iilc<KKi8ly diiplaytKt."— Bt. Bon. V. B. <Ttju>- 

"Ithiiilt lamr vmUiretopmliDi n ffmtl lalfl. f ikr 
It ItMcinpiill; Ti)la*til«. and c<MiUliiii a qnkallty 
■.if InfomintiiHi vhicli ddIII ouv bas uol Imwh pop- 
ularU-il -K«T. I>r. tUjJtcs, i'ravMf TWnifuCof- 
lpi;r. Uuiititt. 

HOW WE GOT OUR BIBLE. 

Ad Annrrr In <juq«ll(Mi( Sufsoeted tif tbe M«w 
BvtUUkl Mb Edttiac. Jt^rtiVM UuitMnd. 



iSno, oloth. wKb ttx UtaMnUooa. U6]M«a 

"ft tiaalb«KUi«Dra«(ai7. . . lly iBMnat 

ik*T4>r1U«9Bd Iraa Bnt iMM to UMU*i.''~Bii«or 
Dv Daun-. 

"TliblIttl**oliiau>lalaiIlii|H>iiB>lil»t>i tlip IHMp- 
rvadPT vba wlahee to baveta aDall campaaa an 
aooomt of uxlant namMorlptaaadcarir f enJoMt. 
It nppUM ■ tnlt DMd."— TM OkrUlian. 

RECORDS OF THE PAST. 



BHm KBjduA TlKBdatloiu of Ihe AMjrrtu 

and BnpfWa NoaniDMria- Ke« Sarlva. tTndw 
tbP EaTLQnhlp or Itnf. fiiroi. aailnMi bj H. 
La Faob Baxaitv. Prof. Maaraao, Mr. Bunaa, 
Mt. PiimKifaL Prof. t/rvKUX autl oUur ilbitlu- 
Kultbcd Bg^pllan uiiAi^'-T:'^'' ^ l>'>lan. 
TIm N«« Mrtra of V«liuD4 i Ita pro- 

ApctmoT Id anvvra] raanw - lally Ib 

tb« laiRcr amonat of Bi«t. . •nuL. and 

Qaogiaphlnal InfomuiUiiii) i . . lii? Istr"- 

dnetlooa and Kotc*. m «(1I if-M^ns fi 

poliita of i-nntart balVHi-ii tn- ji .-iiiiiD»n(aI 
U^corda auil Ibv Old Tn-loainnt. Traiuiatlofti u( 
BCfptlaB and Aiu^rlitu Tvtla arv xltiiu la Uu> 
«iiaic rDlBine. Voij, l.-I7„ Ni/w Brad* Vo4. V. 
In lb* fnm. Item, dlott. Prto», tl.n par rot- 
nine. TO« SctIm wfll ciwrtt nf at» valawto 

" Tbani Is aouelUnc of InlvmBt fur tiw Mndeat 
tn everr ItaB of Ika coaUnti of iheMe * oliinua.~ 



Supptiti fty BootofUrr* or iteat on rtctipl of price, paat-frt*. 

JAMES POTT & CO , Publishers. 14 & 16 Astor Place. New York. 



INVESTMENTS. 

Leal Estate in Washington City. The Capital of the Nation, and the future "Queen 

City of the World." 



A RARE OPPORTUNITY. 

'VRRY cilicrii «! I.br UdiIoiI ^Jlntn hIiuuM ilenire to own rtml 

e<tiit« ill tbe Capilal of this I'rv euiiueatty great Republic, 

iowini; that it la (i«stinf>() to b« the looet h«autifal oity in the 

Btrld aoil tbu iiit«llrclUiil. aix^ial autl scientific e«Dtre of IJie coun- 

Ita prfop^riljr Aom not il«p«ni) upon local arivaai^nient but 

the prKH}>iTil)' sniJ ifrowth of ibt wbuiv country, iut iKu 

N'tttinn incrMHcH in j)n)Milatii)U aud wonltb ta tloM ita OnpiM). lu 

ErvMinb •■itll-known acieuLiOc, liLurary, and awinl advanlaft** arc 
einK vir«iiirlben«til and exlend«il by tbe establis)iinent of KreAt 
National Unirf reiliea. 

n <M a aroirhn/ art, liltrrni-u nud FtlupnttuHttl 

kreintrf. 
Where eli« can property b« held to micb manifest advantage 
ailioining thfii^ i>iiporh in«titittinn* rf iMimint;, Npfu-inlly one 
« Uw B«w American t'nivonity? Thu day u a-A far distant 
tn til own a pieco of property In Waibinstnn City irill }iti far 
livynad Ibi' ninBDa of tbe avera|f« man. WHVT Bccaufcu it ia a 
railn'a>l cvntrc and a wint«r haalth reaort : a c jtv of onuvoiitioDB, 
and an objectirv point of all toariit«. WESLET HEIGHTS, a 
pBTt of Northwest Washington, adjoins the site of the great Amer- 
icas Untraraily. termiaua nf Uaxnai'buiH'l.l* At"., «xt«>ndFd, and ia 
gnly Iwoinilv* frt.iti (h«- Whita Hcuite, acar Ww*<ll«y Inn tind thu 
thmblaoe Club. It la a part of the northwest aociion and tlw 
HieapMt ground offered to-day to the ainall inveabor. 

LOTS $425 TO $700. 

Otis ntUioD feet already Mid to purcbaun in all parts of the 
country. Good lots still left. 

Tub AMEaiCA!^ C'ciVEnsmr projt-ct iaanreof a splendid con- 
Initnttion (10,00'). WW will be expeodval in rrecting superb 




Questions usually asVed about Wesley Heights, adjoining 
the grounds of the great American University. 

M'/ierc i« */ L'x-nird ?— In NorthwMt Waablngton, thirty 
minatoa' drive frnni tbe While Buoao, and only 5O0 jrBrdi wcvt tn 
Oak View, ex-Prt^ideni Cleveland a former toimtry home, and lOO 
yard* weat of Graxaland*. ex-Si^crrtary Wbitnar'a fonuor montry 
MwX. It is only one-half mile northwest of the U. S. Naval Ob> 
Bervatory. M«tine $3,000,000, and a short distaiir« west of tbe Na- 
tional and Zotilouical Parka whern Coogroaa has alr*ady autboriRed 
M.OOO.OOO U) be spent At ita l»»t •ewioo Oaugn** appropriated 
$10,000 for trradio^ Ua>.saehtt*«tt« Avenae, extended, from Rock 
Uro^k to thti Amiriran University. Thia avenue within tbi* City is 
thr iniMt bwiuiiful and (aibionaLle fJiorooghfarv of tbe Capital. 

How rffx>j* tfie f^ttd l.lrf — It i» one ot the bigheet point* 
within tbe District of Columbia and is very pitrtnrenqua and roman- 
tic, rbe f;rod»d slupes Reutly from ita creat toward tbe City. No 
^aete sround and uo bad late 

n'hnt in the Sisf of Latnt-The *Tnra«e siae \m SSxiao 
feet, and roet from i^Vt to (tlfMl prr Int- ancftftb ca:^ bdlance in 
3, 8 and 1 years. All liu«« ar« iwid to date of deed, which ia tar- 
nished free ot rnit. The tax on a siu^le lot will only bo a dollar 
or two. A copy of tbe Columbia Title Inaniance Compeny'a Cef' 
tiBt^ate nivi'i free to every piirchjiser. We htivr sold to bonkem. 
brokers, editors, lawyers, army officers, iniuisters, schtMl teachers, 
t^ovemment employes, and iirominftvt hBAinf^ts men. 

Ilotr About Imi>roirinrHt*?—'A\Tr*U ere being graded 
to th^'ir full width, uincly feet. FarkiiiR fifteen feet wide in front 
of all lot* ftiven lo porcoaaera free of cbarRc. Every jHirohaser. 
tberefure, iteLs a (tarden apol trix!.') fe»t for nntbint; Buyers of 
corner lotn (jet paikin^; 15x160 feet. No rc«trirtiiiu in deea la to 
boildinK Hue. Tbe parfciuji provuioo rcudvm sucb unaeresaary. 
Five beautifnl, miMfnificnt cottaiTF* are belne erected on the 
IleiRhU. Tbe«m»tru<a:onof ■L*iA,«»TWv«>.'««**'v».*A»'«^N'««*«^ 




The 

Remington 

lias set ihe copy for writing 
Tiiathincs (or 15 years. 
It is to-day the 

Standard 

and expects in the future, 

as it has in the past, 
to tear) all otiiers 
in adding improvements 
to what will always be 
the true model of & 

Typewriter. 

Wyikoff. Stamans V BtneMeU 
337 B(i»3dwajr. New Yoifc. 

QUERY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say.) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First inserted June 19. No response 
to dale. 

N. D. C. HODGES. 
874 BROADWAY, NEW YORK. 
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PtJBUC.VTIONS. 



A BUSINESS MAN'S HAND-BOOK. 

nienipart cil tbe roiitiiiAiiieriiuiicral.liuiilMued. 
rmmc tiMt Mtttit mjxajxti tn obMcka, drslta «otf 
moiwr, rtiArfbed iim dMtd l«mr olBM dnrtDC tbff 
|m«<-fi1 j»*r ibrtMifb imprm)#r •ddrMalBX-'mute 
ihAD ooe hair rraoi !(•* York Wam. PrDbalily 
double iiilH sun bus l>««a toM itiroiwb dalsys sail 
ftocidenu ri-tnltlnff fii>in c*rel««finfM 1& mftMtii( 
ftiid Lio«T«k|)uu]»iirai. To n>diic« Ui«>He orFiira lo • 
lutnlmun, tho UnrfmniMit Imu^r TIIR UMTBI) 
8TATB8 OFFICIAL POSTAL OUIUE. lo sa aut)U«l 
Bumbtr publialioii in Jtmafti-r. feod BiauLif stippl«- 
niMitv, B beak or (CD PBRW, eontalBlBS Uif«0 vImmU 
and llau or tb* B6.00U i>o«t-on«a la um I'nIoD. lo> 

SMber wl'b povwi roltM uid m&ll rvcutMlooa. 
Tprr mmvbMul, wbolraMlo <l»*l»r, inknura«hjrer 
noS prafawlaoal inui likvLuit corrvapoadvacfi, wiu 
BikI Hi«auli1e)udlBp*M»»b1*. it ltalEOo(|:i««t m^ 
tl»tuic« In irMialMuis llleflble wrtUn^ to lawrer*. 
[iflolcra aoil ul^crB, No wUtbllHbnioal «b«r« so 
ouracr and cara woMarreil ■> rnira UcoonpliiM 
■rlibout It. Tbo priea ot Ita? UIMDK io paper Is 
SX.W, Id dotb, le-EO. Onleni in New York !tl«l« 
■h-job 1ii*iMuitlolIuUSANDC<>rTiTKY,93 Uallou 
iMie, Wcw Ifo'lt; outUde ct >'9W York Mibc m (ilco. 
P. L4SMni, ISIS FUtMrt SUMt^ rUlail«li>hl«, P*. 
Agenu nolee. 



THE 

AMERICAN GEOLOGIST FOR 1891 

BIEB'S HEW ATLArOF TBE METROPOLI- 
TAN DISTRICT, 

will bo given Ui Svw ftabM'ribvr* w the 
QmUMJiar for (35.00 (n-bich is th« regular 
pric« of tbe Atlu ttlone}, if ordered tbroogb 
the Oeolooibt. 

For other pn>miums m<> Ihc UcoLOom for 
Nov., Dec, and Jnn. Adilroiw 

THE GEOLOGICAL PUBLISHIRG COMPAHY. 

mnni-MpollB, ninn. 



AMERICAN HERO-MYTHS. 

A Slild)' 111 thr .NallVf' Hellnlon* of tlir 
nrstrrs i'OBiincnt. 

Rj D. G riHiNtiiK. M.D, S". ii.n 

THE CRADLE OF THE SEMITES. 

Of D.I). BniKTiiK, M.D.aiiil .1|i>iiHra J«sitt'>tr. Jv., 
Pfi Tt. fl" » Mula 

N. D. C. HODGES. 874 Broadway, New York 



THE 80TANICU GAZEHE. 

A moatbly illtutmtctl jotirtial of boMny in 

all its departments. 

aj ceat» ■ Dumber, ta.so > year, 

POBUSHERS BOTAHICAL GAZETTE, 

CrNWfordBVllIci Ind. 



Add ma 



An niostTfkted Journal for Hotheri 

prBLISIlKD PORTNIGHTLT. 

$1.00 a year. 

Send fr SampU Cop^. 

dutrles Robin»n. 907 Broadway, B. T. 



AMERICAN WOODS 

A Ik-jW 1-11 Wi.i^!i C'l It bulling 

B./j.ii/ an J autMfwtir i»t<imrnt. 
I'RUrARATIONS OP WOODS 
Km MICROSCOPHaww STKRB- 
OPTICON. and WOllD^N CARIKi. I<>t Inviln- 
tions, calllna cariln, ric. Urtnl for rirnilan 

h. B. HOUOH, L«ii»>tl-, N. V. 
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PROPRIETARY. 



The castings out of the deWI 
of disease was once a sigo 
of authority. 

Now we take a little more 
time about it and cast out 
devils by thousands — we do 
it by knowledge. 

Is not a man who is taken 
possession of by the germ of 
consumption possessed of a 
devil ? 

A little book on careful 
LIVING and Scott's Emulsion 
of cod-liver oil will tell you 
how to exorcise him if it can 
be done. 

Free. 

Scott* Do<nik.CheaMKk, ii*Sawh iib AtniM, 
Ni:» Votfc. 

t cur dr^fil hMp» &uu*t Cimilaioa of coiUiva 
oil-all draggta«*WTwIl«nd«L It. 



PCBLICATlOra. 



"'-<?: BusyMflMoM'iGAZiiJt 




'■- '."iCi^D "■' " 



-HkBMMiiika-iiMi ■Wim.i^' 

kl la w^itUlly k«a|M«l ta U> '»m 

(■n.1 UiC A. 4MIU*1>. 
Mli»tfiin natr n iiml i t nj. 



, mi 

IT PLEASES EVERTaOPT. 
niUnPmnc4'S IVlllBrd.— "TlK-bric&t 

CM *^ull>~tk ivmi^invr in Chnatrndocfi for be0f 
sn^ sba VIM B H. *»a>U fiilt^— lm>«iwwtf 

rroTldenee VrleBVmtii*-**Ajn«tboM 

mtbebiMr, tlwliiiy and Die «cDnonlc*t." 
VhACoKKrecaUaaBlbt^TbhoMMHlih 

haa nopoer in origlaaliijr el deritn.«mp« ui 

ucuncjr of vkioa, tlxvoiuthneM in KJMtjauim^ 

■n'J^'r'o^ii*— fa» w a m h«i ^ W m ■ «<i>«mHfc' 

CalceoM Inlarlwr.— "7%« «<ri>w afj^ 
Enw, o( New Voflt, bu cone to tbe r«ecM 9 
Mwjr peoftib We tanr cioMAM raifrMM 
s-Maa/ who for e motuh bee watBed eoUl 11 
Q clock at RlKbL AM fet tea kept wtil Infonko! 
ofcumM world CTCMa. He rmdatUeUaaailaft 
UBircahlneniMuBcCMMWniUTeolair 
ercme, boUo a diocn of tbe 

Prioo %^ Sa.SO a Year. 

Amis WAi m. cuvuTu •> irrLMunoi. 
■<«««.r»i> THBBEVlEWOrBBTOwa 



« 
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QUERY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-si.\leenth of an 
inch in diameter, say,) has failed 
to protect betAveen two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light 
nine was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 
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QUERY. 

Can any reader of Sdence cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light 
nine was attracting the attention 
of Uie Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First tnseited June 19. No rearonse 
to date. 

N. D. C. HODGES. 
874 BBOADWAY, HEW YORK. 
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QUERY. 

Can any reader of Saen^r cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light- 
ning was attractinjj the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this qucr)' has been pub- 
lished far and wide among elec- 
tricians. 
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to d«te. 
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I The use of Science by scientific men has increased in the past 
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wading scientific men and women of America have 

greed to contribute to the paper during the coming year ; and, 
5 others are constantly joining in this move, to make the paper more 
aluable than ever, it cannot be long before there will be a body of 

ve hundred competent users of this weekly medium 
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QUERY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing Is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
thoupjh this query has been pub- 
lished far and wide among elec- 
tricians. 

First inserted June 19. No response 
to d»te. 
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Editor Aftriton Agrievitvri4t, Mew Tork. 

"It aAeaiB Ui ttu- a kdocI lAlMitloiii^ tbv Matter 
wblQb (irery famtet anO f njit growar tMgfit to barn 
at Ma linni«ilial« coriiiibikI."— Ih^. H. A Koitaa. 
State BntomoUiKlM ot Illltioia. Chaaiiialitn, IlL 

■*A good boali, and it m nendeil.'*— Prvif L. H. 
tlall«7, Conall VniTetwltjr. 

" It la «nu Ot thu boot bciota of th« kloit I har«i 
vifr •«Mi"-J. Pr«Muoi)t HIckmaD, Aicrinilitiriat, 
Oblo KspfnniFtit Slatkin, Coluoibua, Obfn, 

■I ■.hallicikOlir reooniMMd If— Prot A. J. Cook. 
)liclil|{*n .Aitdt^uliuralCollrga, 

Prl«*, tLSS. 

S«Dt poMpald to anr addroM on rvoolpt of prtoe. 

N. D. C HODGES, 874 Broadway. Hew Tort 



AMERICAN HERQ-MYTH8. 

A RlUftf ill tlir \Btlip Hi-llKlona of IliV 

Weaieru L'oatlnoni, 

Bj P « Biii»m>!«. M D B*. »1.75. 

THE CRADLE OF THE SEMITES. 
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PROPRIETARY. 



The hypophosphites of 
lime and soda combined with 
cod-liver oil in Scott's Emul- 
sion improve the appetite, 
promote digestion, and in- M 
crease the weight. ™ 

They are thought by some 
to be food ; but this is not 
proved. They are tonics; J 
this is admitted by all. w 

Cod-liver oil is mainly a 
food, but also a tonic. ^ 

In Scott's Emulsion the W 
cod-liver oil and hypophos- 
phites are so combined as to 
get the full advantage of both. 

Let us send you a book oa 
CAREFUL living; free. 



Scorr It BewwB, OUnfm, t J* Soath nb J 



PUBLICAT10N3. 



xofr nr.AVY. 

THE RADIOMETER, 

By DANIEL S. TROY. 
This coat«iii« n diKcoBsioa of the r^MM 
far their actios ui<t of tho phettocoeiM pro- 
seated in Crooki^' tulMa. 

Price, poftl|>ald, 00 rcni«. 

I. D. C. HODGES. S74 Broadway, HI 



An lUiutTated Joornal for Mothen 

PCBLISIIKD FORINIfiHTl.r. 

$1.00 a year. 
Ohulu &obiiiMn. 907 Bro&dvay. V. ' 



THE BOTKNIMl GAZEHE. 

A monthly illuKtrouHl jouroAl of liouuiy! 
ttll it* dsparttnODta. 

>S cenla a nuir.bct. ti.50 a year. 

^'^''""PDBLISHERS BOTAHICAL GAZE! 

era nrramnrlUc, l»d. 



AMERICAN WOODS 



A l-.ii; i-n Woal*. (-■■ ' 
aiiHal and autKtnln 
PHKrAHATIONS o: 

lOK .MicRosi:oi>i-:.vM. ^. 

OPTICON, and WOODK.S' CARD:-, for tnvila. 

lioBi, csUinK cnrdi, cU. ^nd foe drailftn. 

n. B. HOUOH, Uw-W*. N. V 
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METEORITES! 

We have JUST ISSTTED AN ILLUSTHATED DESCEIPTIVZ CATALOOtTE 
OF OUR KETE0SITE8, Ki^iDg fint a ehroaolt^ical liel of tho fnlla ((lescnptlTe of 
■Ecb iDdiriduni tpvcimrn). undvr the thrM cIemm, SIDERITES, SIDEROI.ITKS AND 
jEBOUTE-S, foJlowed by ■ UST OF MICRO -SECT IONS OF MIK}\,ITES FOR SAf.K. 
ESd E ctirADoli^ioal lin of the CAST8 OF UETEORITf>i which were nude berore (mtlitig 
the s)Mcim«iia ioto slicM, thus li«ing mn ezEL-t/at- simtlr of tfai? nize nnd ibapn nf thi> niet«cir. 

Thaw Urta «!. foiiowe-i by 26 FAGE8 OF ILLOSTKATED DESCRIPTIONS of 
lome of the more recent muses that have paued through oar hands. 

Th« Index to this CsUIofs'uo aot only gives IN HEAVY TYPE tfao deium Edoptex) for 
the U«t«oriteE, bat vetIouh important syoooynwms dei&m in unaller t^pe. 

PRICE OF THE CATALOGUE. 25 CENTS. 

Ifffoti have METEORITES for gitle, or XETEOBITBS 
that you tletilre sliced, trrite 1o vs. 

As in years gone by, we are still the headquarters in this oountry 
for MINERALS. BOCKS, FOSSILS. CASTS OF FOSSILS, and 
other Natural History Specimens. 

FOR rCBTHER INFORMATION AND CIRCin.AR.S, ADDRK88 

WARD'S NATURAL SCIENCE ESTABLISHMENT, 

JtfSa i^ollege. Atfenue, Rocheaterf N, ¥, 



SCIENCE 

TENTH YEAR. 

The use of Science by scientific men has increased in the past 
Few months as never before. More than tWO hundred of the 

leading scientific men and women of America have 

^Igreed to contribute to the paper during the coming year ; and, 
Bis others are constantly joining in this move, to make the paper more 
valuable than ever, it cannot be long before there will be a body of 

ive hundred competent users of this weekly medium 

if scientific discussion. It is our aim to place the paper in the 
hands of all competent persons who will avail themselves of this oppor- 
tunity to make Science a better representative of American scientific 

'ork than ever in the past. 

N. D. C. HODGES, 874 Broadway, New York. 
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SCIENCE 

ADVERTISING RATES. 

Evtabliahod January. iB^li 

INSIDE PAGES. 

P*r lice, Bfat* mtaaurc, i^ llDca to ao Inch 13c. 
" coluroo, i4Alio«i, - t>o,oo 

" !**{*' thir* eolunin*, 410 lieu. - 50.00 

LAST OUTSIDE PAGE 

AND PAGES FACING READING 

MATTER. 

P*r llaa, afala mcaaora, ^4 Iloea to ■□ Inch, lee. 
" colurac. 1*0 !!»«•, - 115.40 

'' p*!*. three columoa, 4*0 tlnaa, - 60.00 

FIRST OUTSIDE TITLE-PAGE. 

Doublt-colaoia apact at top nest CoetCBta, •30.00 
Tflplo-coiucno apace, below Conteota, • jo 00 



SCALE OF DISCOUNTS. 

■ o perceat. oa 4tlRi*a, 1 inoath,o*oaainoaai$)Do 
■} " » ■• • too 

M J ■• 1 '* 1; " 300 

»M ■■ •• s) ■• f« «o° 

M» f>«f cent. adTBDct for preferted poaitlona. 

Nothinc Inaerted tot Icaa than (i.oo a timt. 

Readini Matter Hoilcca, under that caption, 
joc. a count line. •«( In nonpareil. 

Copy abould be tn ofltcc aet later than Wcdne*- 
day ofttia weak ol iaio«. 

Heoi; F T«ylor, 

4; Lalayettc Place, New York. 



QUERY. 

Can any reader of Sdetice cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

Fiisi inserted June 19. No response 
10 dale. 

N. D. C. HODGES, 
874 BKOADWAY, JTEW YOaK. 



PUBLICATIONS. 



JVHT I'lUtlSlfEIK 



THE LABRADOR COAST. 



A JOURNAL OF TWO SUMMER CRUtStS 
TO THAT REGION. 
WITH NOTES ON ITS EARLY DISCOV- 
ERY. OK THE ESKIUO. OS ITS PHY 
SIOAL OEOORAPHY, GEOUMJY AND 
NATUKALm-SroBY. TOGETHER WITH 
A BIBIJOGRAPHY OF WORKS. aRTI 
CLK.S. AND CILARTS RPXATINO TO 
THE CIVIL AND NATURAL HISTORY 
OP THE LABRADOR PFNINSCLA. 

By ALPBEUS SPRINGPACKARD, B.D., PtiD. 

flponMB«D and otvltbotofiiia wfll be lnl»t««R«d in 
tiie llal o( Labrador blrda by Mr. L. W. Turner, 
wblcli bk« bt«D kindlj rerUvad knd brouckl down lo 
ilats \if Dr. J, A. AllMt. Dr. S H. Sooddar tun ooa. 
ttlbntM tb« Itat of bntUrtlM. »iid Pnf. Jofan 
Bapimn. of Otiawa, Canada, haa praparwl tba Hat of 
LabnwIoT plaata. 

Muolt paina baa baon takoa to rnndortbablbllott- 
n(ikj oonplaw. and the autlior U indebtAd la Dr. 
Fnaa Boaa and otluira for Mvoral tlllea and impot^ 
tatit aiumotioiia; and It lab'<p«dtbac EkiafMtimof 
tba booEwlU n-tKunmnnd it to coHnrtora of Ait^ri- 
cana. 

Il Ja hopml that tlu> Tolufae will aiuTi> aa a icahla 
to the Labrador ooaat for tbe uae of traveUera. 
yaoktanan, afiorUtnan. an lata, and natunUlata, am 
vaJI aa tboara lot a fatad ia mOKtaoblcal and blaborl- 
MlatndlNu 

5ia pp., S«, 98.90. 



N. D. C. HODGES. Publisher, 

S74 Bioadway, New York. 



INSECTS AND INSECTICIDES. 

A PRACTICAL MANUAL. 

Concerning Naxicius Iniwcu ajid tbe Hnlbodti 

uf Pre»POtio({ Uieir Iiijurtr*. 

By CLARENCE M. WEED, 

Frof«i»ur of Gatomoloffy Kod Zooto^, Xew 
Hampshire State College. 

WHAT IH SAID ABOTT IT, 

" 1 tblnk tbal jmi hare KO^tcn logetbor a Tary 
UHfnl and vnloablc liHlu btxdc. "-Dr. C!. V. Bllcjr, 
C. 8. BntotuoIociBi, Waablaetoe, D. C. 

" It U «ioi>1lDnt. — JamH Plotcbar, DmBtslaa Bn- 
lamalijtliit, Ottava, Canada. 

"I am si-II pliuuHtd with li.''~Dr. V. H. Ilaianiar, 
Editor American AantMlturUI, Sew Tork. 

"It aopina lo m« ■ frrwd aalaetlon of elm OMMtor 
which ert*j (arm^r and fruit KMwerooicbt t« have 
at lilu tmmodlala oomiDaail-"~l'tof. S. A. ForiMW, 
Btate BotAIuokoKLat of lltiDOla. Ghaoanain. II). 

-' A good book, and U la caodod.^— Prar. L. B. 
B»ll«T, CDnell I7iii*«r«ltr. 

"It la HI* of tba boat hoakn at tbs kind I ha*o 
erar AMD.''— J- Fn>«UA[il Bhifemaii, Ajcrlcnlturiat. 
Ohio Kspivlinniit fttaUoD. Coloaibua. Ohio. 

" 1 ahul k\»A\j r«D<r<mn#nd tt."— Prof. A. J. Conk, 
Ulchl^an ARricultural Collnit*. 

frlcc, tl.SS. 

Hrnt (lOilpaid l<> anjr wldrrw oa r««elpt of prlee. 

t D. C. HODGES, 874 Broadway, Hew Tork. 



AMERICAN HERO-MYTHS. 

A Bind]- In ttic NMllvf llflluloiia of lh« 
Wralfrru €«iillticttl, 

Bt D. a. UKUrrol'. M.D. V. (l.TS. 

THE CRADLE OF THE SEMITES. 

ily l>. U OUKTOSl. U.D . Knd ii'itati- .U«TSi n. Jn.. 
PIlD. A", au MtiU. 
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PROPRTETARY. 



Ask your doctor what hap- 
pens to cod-liver oil when it 
gets inside of you. 

He will say it is shaken 
and broken up into tiny 
drops, becomes an emulsion : 
there are other changes, but 
ihis is the first. 

He will It'll you also that 
it is economy to take the oil 
broken up. as it is in Scott's 
Emulsion, raih-ir than bur- 
den yourself with this work. 
You skip the taste too. 

Let us send you an inter, 
esting book on careful liv- 
ing ; free. 



Scott A Booxa, C haatei, > ]> So«k (di Aa 
N'» V«tk. 

Vfur iln^gUtkavps ScMr** iBuUoMaf coMhar 
oA— an dr imt a t* avcry wli«r« do. ft. 



PUBLICATIONS. 



THE RADIOMETER. 

By DANIEL S. TROY. 

This containB a cliscoMlon of the raunna 
for Utelr action and of the phaoomcna pre- 
sented In CrookwH' tubvs. , 

Price, poaipaid, .%o ccuia. ■ 

R. D. C. HODGES, 874 Broadwsy, H V. 



An niaatrated Journal for Xothen 

PLBLISHED PORiniBUTLT. 

$1.00 a year. 

ittHd for SaiMpla c«fi|f. 

Charlef Bobin»oa, 907 Broadway, V. T 



■ THE BOTHNICAl GAZEHL 

A montbl}- illti^lr&tixl juumai u[ bot'tOf 
all ita ili>|>nrUn«nts. 
I) cant* ■ numbar, %%.y> a year. 

*"— PUBLISHERS BOTAHICAL GAZETTK, 
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\ twh.i^ i>tl ^V .. . ! . C-. 'f1* Mtiir .- 

attma! an-i 
PRHPAR- 
roa MICKii 
OrnCON, pihI WOODi:n i-.^KD^, I-i mrvk^ 
tions. calllnlc Cnnln. etc Snul fur cinrnliia 

R. S. HOUGH. Lo***.!!*. N. V 
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Peabo(l\;HougIilelmg ScCo. 

'bankers, 

59 Dearborn Street, Chicago, Illinois. 
LOANS AND INVESTMENTS DN REAL ESTATE SECURITY EXCLUSIVELY. 

PRINCIPAL AND INTEREST PAYABLE IN GOLD. 
VIIJCAOO CITY MOHTOAOES FOU HALE, 

For the convenieDcc of iovMlors we carry from $300,000 to |300,INIO ot (Choice mottgAKe* 
at all tiiDM. Th«u loaniare made by as after carAfal inrMtigatiou of tba ticlw, tk« vafua 
of Uie •«ciU'lti«« nffeirvd and reapoiMibility of l)orrow«ni. In truuacciag a biui&an of orsr 
$70,000,000, no titla approved bv as has «Ter been racceaatally aUackdo. 

IS AXY AMOUNT. 

Tbtwe loanMrarr in antoont from |300to|A0,000, and b«ar from 5 percwnt. to 7p«tr»Bt. 
inlereat, pavn'i/r Mmi-aanuui'y at our ^f*, or at rack pbtct ru inrttior may thet. Tba 
•tandard rate on ordinary amountB, say $8,000 to $10,000. boiDR 6 per »nt. ; «nallBr Iouib, 
84 IKT cent, and 7 p^r cent. ; large loans, on «Xcoptioually rtmnp »«*cnrity, B per oont. uu 
lU per c«nt. 

AT PAR AXp ACCRVEO IXTEHEST. 

Tbeiw wcuritiei ftr« rL<4uly for ddivcry, and aro nn sal<5 at par and arcruMi intereat. No 
COtontiatiion in cliar^'ed th* biiyor, the income nani)Hl bi>ing net. 

ryvESTojis* ixtejcests vaeeu eoh lytraoVT chauge. 

We coll<^ct all Interest and remit to any part of the country fror of charge. We see 
that all ioauraiice p-Mii'ies plodgcd a* collateral security are renewed at eipiration, and 
that the inrvttor in protected in ca«c of faiturv on tho pari of the )>orruw«r to pay tazH, 
In other TTonU. we ncrl as flaancta) aK<>nta for. the investor wiiliont charge. Parties bnying 
niortirna" siM-urinjj boilding^ loan*, where th© bnildings ore ntrt fully completed, are 
i^'UBronI';'"'! i;Oiiiiili-li"n free «/ morhanic'n lirn*. 



LITTLE FALLS. Wash. 



THE WASHINGTON FIRE CUY COMPANY. 

A corjwration duly oreaniufsl with a cap- 
iUl slock" of ».V'«,yO0.l)O, and doing l»n«i- 
nras under the Lawi of the State of Wash- 
iagton. have secured nereral hondred 
acres <if Inml cuutaiutu^' extemive de- 
positti of Flub Ci.av. the only flrBt-claa* 
deponit yet discovered in this State. It 
hajierect«d au extensive plant for the nian- 
nfacture of Fire Brick, Firu ProoBn^t, 
3alt-0lax«d Sewer Pipe. Culvert Pipe. 
Flue Lining*, etc. Thie clay baa been 
thoroagtily tested at a urent expense by 
the best clay worker* in America, ai^ 
is pronoanced of snparior quality, rait- 
able for the manufacture of all clay prod- 
nets where a good refractory clay la re- 
quired. This plant is equipped with the 
latest irQprovtkl luacfatuery s^d Appliances. 
It will be in full oparotion by Uarch 1st 
next, and will giveemploycDeat to at least 
one hundred nwn. 

The Company alao contemplates the erec- 
tion in the near future of a plant for the 
mauufai^tun' of Vitrified Brick for street 
paving, which will employ more men than 
K tba one deacribed above. 

WATER. 

Several fine springs of water run throogh 
tka property, suflicient to tupply a cltjf of 
100,000 people. Its aonrce is of sufficient 
elevatirm to place the water wherever 
nee'ltid by it« own Kravity, 

A Mniliril aHinnnl nr the atocli in 

WASHINGTON FIRE 



LOCATtOM. 

This Companv have aloo secured a larf^ 
tract of land in the sooth part of Lewis 
County, 78 miles south of Ta»)nia. Wash- 
iuKton, and juit half way Iwtw^en that 
place and Portland, Oregon, on the lines of 
the Kortbem Pacific and Union Paciflr 
railroads, at the junction of Stillwater 
and Olequa oreeka, with thy Oowlits riv«r 
skirtlns one side, have laid out, platted 
and dedicated a townsltc called LITTLE 
FALLS, This townsit* ivmniirt* of atx 
hundred acres of land, and is a beautiful 
location for a large otty. 

TOWN LOTS. 

'IVwN lots, 29x120 feet, are being sold 
from $100 to $833 each, and are likely to 
double in valoe within the next two yean. 
Tsrms.SS percent, cash. balance in one, two 
and three years, seonred by first mortf^oftn 
upon the property at B per c«nt. per nn- 
nnm. which morbgoga can be paid off at 
any time. All itrMta ara 90 feet oikI ntUys 
SO feet wide, It is believed that the city 
of Littlfl Falls will have a population ol 
ntloovt 1,000 before the end of this year, 

Cn Olei]ua creek and on the Cmnpaoy's 
property there ore beautiful falls, verf 
desirable for manafsctarin^ purpoeea. 

ELECTRIC U6HT. 

It IS cnt^'mplated to Iti^it Little Falls 
with oloctrlcity in the near future, taking 
the power from Olequa creek. 

ikls Compau} 



IMPROVEMENTS ALREADY MADE. 

The improvements that have been nud* , 
at Little Falls dnrini; lh<^ p<uit nuninier con> '■ 
Hist of the erection of betwueu 19 and 30 
dwelHujE boasaa, several of which cost from 
JS.OOO to $21,000 each. A larst- and com- 
furtohle hotel has baen btiilt and is in opera- 
tion. There are •evorol dwsilinga and 
other buildings in conrse o( oreotiuo at thli , 
time. A shingle mill is In snccesaful op** 
vration, employing about twenty hands and 
rcptvrning to the Washington Fir* Clay Co. 
an annual prdit of $8,000, iu payment for 
timber cut from their property which would 
Otherwise be burned to clear it away. 

It is expected that a bank will be estah- 
liobed here. Two churches am building 
also a lar^e district school, and a handsome 
railway station on the Northern Pacifle 
Boed. There is also every pruspeet at a 
large nw mill being located here at an 
early date, In which cose employment will 
be givon to betwixrn 79 and 100 men. This 
would mean an addition ol at leaat 8S0 Io 
the population of Little Falls. 

This property is now on sale at the office 
of the Company in Little Falls; also at 
the o^e» of J. U. Steele. Ilonm St2, I^ific 
National BankBuildinfT. Tacoma. Woohing- 
ton, and at the Oo.'s Xew York office, I 
Park How. 

Call and see plate. 
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$1.00 a year. 
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ChtrlM Bobinion, 907 Broadway, N. Y. 

THE BOTANICAL GAZEHE." 
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15 cent! « aunbcr, ti.30 ■ ytmi. 

PDBUSHERS BOTANICAL GAZETTE. 
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NOir BEADY. 

THE RADIOMETER. 

By DANIEL 8. TROY. 
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nnted in Crookea' tubM. 
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AMERICAN WOODS 
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PRKPAKATIONS Ol' WOUUS 

roa MICROSCiiI'i': amu STKRE- 
OFTICON. aw) WOODKN CARIW. for im-ilo 
liooa, cnllioe atldt, «tc. Sentl tot ciirulan. 

it. B. HOUOH, Uw*UI«. N. V. 



JOHK IRELAND'S Bookstore, 1197 Broadway 

near mill SI., b <,iKir<-iiIciU t» Ihn /vnldvacp quiter of 
tbadtyi ItisaBoodpUMM drop luio as th« way ap 
or dowm town ta miUct hoaka or mmIiiiuiit. HI* Mock 
l» 1>*1] •*kc*Ml and enibracM all Uiv n»w aiidMaadard 
booka aa toon m ImdoH. Ou.«r-Eewii psrciiaMr* can 
□(^■rbf mall with vriiry eonfldsno* UiM Uiatr wanu 
will b* HA 11*11 Mi[i)iU«l mt If tinjrtiui Iti iHinmn. 



We pay the printer to give 
you good ad\'ice about health 
and to lead you to cardul 
living. 

Our reason is that Scott's 
Emulsion of cod-liver oil is 
so often a }>art of careful 
living. 

If you would go to your 
doctor whenever you need 
his advice, we might save our 
money. He knows what you 
need. 

Let us send you a book on 
(AREFUL living; free. 

SCOTT* BOWHR.CIW»i>IV l}*5oM>h jth A«^M, 

-«n" VmIi- 

\ oiir druMbi kMpi S<Mr> Enuilunn «1 cod-litw 
al^«ll Atvfgiau ovi-ry*h>r« d9. ( t. 



SCIENCE 

TENTH YEAR. 

a I 

The use of Science by scientific men has increased in the past 
few months as never before. More than tWO hundred of the' 

leading scientific nnen and women of America have 

agreed to contribute to the paper during the coming year ; and, 
as others are constantly joining in this move, to make the paper moi-e 
valuable than ever, it cannot be long before there will be a body of| 

five hundred competent users of this weekly medium 

of scientific discussion. It is our aim to place the paper in the 
hands of all competent persons who will avail themselves of this oppor- 
tunity to make Science a better representative of American scientific 
work than ever in the past. 

N. D. C. HODGES, 874 Broadway, New York. 
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''Natural Law is a new word. It is the last 
and ike most magnificent discovery of science^' 

SATUEALLAW DITE£ SPIBITUAL 0&DE2 IH THE PHTBICAI. WOELD 



WOULD, By Rkxmy DKHiijioxiJ. Ctwniwr 
editiou. pp. -UKJ, Umc, clocb, 75 g«dIs. 

Contonta: Pref&on, IntrodDctlon, Bio- 
(ftmeaia. Dngvnerxtioo, Growth, I>eatli, 
HortificuUao, EMnixl life, Euvironideiit, 
Conformity to Tj'p«, S*mi - PsrA«ilijnn, 
Parxsitism, Clxwtfioxtion. 

A SOTTTHERN PLANTEE. By Scbas 



Daunev SHKDKii. i^izth cdilioo, l^mo, 
eloth. 341 pp.. tl.M). 

0I,AIMT0\-R wTlUn: Jtfy (>trrM( fit M* iPDrfe 
i» nut onl\i tlvtlfi tmt frafaut\,\i- . . . TfU* i>^l- 
bttiun of ■■><■ <>/ Wt tvrg nohlftt %ij Aamnn rKat- 
(jrf«r«.— IlxuxBDKs CiflttJC, Oct It, t!M. 

" ni< MTtfrr Irtult t4* iiiloo Mfw ^/d -(Ar dallg 
lift mill rjfirrmcM (>/ >■ .SrxiIVfni ^f-nf^irvioi. Ifp- 
(110 vWi Alt large /amilp of (i.tuanil diiHf/Ktfm (n 

thtll/t"fa 0«ttlfccni eownfrvymrirnKiri •//ruot 
K) t« 40 iFfnr* »/ iifr tvniplrfe (i>i<l acrwrgft In 
artait. n in ik* lift of a prvud. ffUtUfrm, muf 



•nd its Finit Chu*« Acc'orJiiiK to Moalvrn 
Sclaac«. From tbr Fronob. l2mo, clotli, 
«1.00. 

"<liiM. low i)/tan Li M« mwbr «Hr7iH«rd «M< b» 
(mp«d fry M« mtrAinn Ml* pa0« *Jtfi»dtfni fictexw,' 
ptui^d on Aodir* |iuM- J« MMmrr and lOrralMrVf 
MB^ friif too frtqit^nUy tl<4tin<d tc dlevlgatt Uu 
untotiitd and mmtehulttomt duelrinra af potlUt- 
Mm or ■wtprw*Ji4iN. tlm-t, at iMMf. M« (U«e (• 
nttrrMte.'/arUbCMwrfetcrtcAA:* we ■pro* a/*r* u 
4^^^)tut of 4 f riw and keatUtp toao <■ •^rvt<« «< 
IJk< 0<iod oaiiM-"— From Iktkodootio*. 

THE WILL POWEE. n« Bxbc« ia Action. 

By -]. MlI.^^R FumentfiLl., H.D. Third 
Miition, eloib, l2tno. IY>c«. 00 e«ntA. 

.Cootente: Tho Will. Thn Will id Bcla- 
tioo tn tlw Ibb»ritf>d Character. Tbe Will 
in Rclatiou to 3«lf Cultnrt), Will uul Cir- 
camataoc*, Th« Will Fight, The Will in 
DtBvaw, ConeluaioD. 

*■ Th* 3real diStrtncr bttvttn tatn. tcfuynt th< 
/a«Ai# and the poirerfuL tht great and Utt inMtf 
iiilUamt it tnrraii -iHvinribk dtltrmlnaWtn^^ 
ptirpOM omer )Utrd aiul fkrH dtalh or Hotorg.-*-— 
rowmu. BvxTov. 



JAMES POn & CO.. Publishers. 14 S IB Astor Place, New York. 



7% IMPROVEMENT BONDS. 

Secured by Real Estate worth Four Times the Amount of the Mortgage. 

Tim xttoDttou of inveetors bavinj; mouef to Invest and wishiiig a little hi^er rate of interest ilian Is uiiuHy realixed from E!aiit«ni 
xficnritiw. ia invited to rame bonds that baar 7 per cent, annual interest, and are so anipljr weured by real estate aa to oomnioad tbein to 
the most cnr«lul and ctuiservative inrMtor. 

These are Improvemeal Boads of the Fori Worth and ArJJnKton Heights Lund and Invest' 
ment Co. which owns the beautiful suburban addition to Fort Worth, Texas, known as Arllnfr- 
ton Heights. They nre issued to tlie amount of !$1UO,UUU.UU, and arc fur the purpose of erecting 
a large and commodious Hotel at the Heights. 

Tbn Bite iK)lvct«d for tli« building is on verr high ori-niinil ; it tw the most <l««irsble tract id tbe addition, and tQclud>*9a full block. Tha 
bole) and sjtfl xn mort^aijvd to ntoure tbe bmas, and 100 blocks, of forty lots each, are alto iacltided in the moit^age. Valoiat; 
tbe blorks at $8,000 oocb, a security is ^iven of nbuitt (our dollars' wjrlb nf real wtate to ouv dvtlnr's worth of boodi. Surrooodiu^ 
blocks of the same clasa bavo bo«n sold for more than ^3,000 per bloctc, and tho profwrty i« constantly incrcasinz in valao. 

With itfi impruved and unimprore)! land, Elec-lric Strvwl Railway, Electrio Lixbt Plant, L-omplrti> Wator Syviuin, Hoiiga^ KobM, 
•(«., thaconpaay ptissesses asaetsover liabilities or m<^re tbao on^ luilliou of dollsnt 

Tbe boodJi mature xt Che rate of ilO.'XNl per yexr. be^inuinj: with January 1st, 1^7. The Company baa the pHrilege of oalUxg them 
all In on aitd after January I, 1003. They are issued in denonii nations of fiSQ and $500, with the latereot payable July I and Jaimary I, 
in coupon form 

Each lUlOO worth of ihv bonds is socured by a specified blook, which is rvleaiwd as the bond ia rvtired : as tbe hotel and site remxinx 
a mortgage for all of the bond*, the wcurity b«<-omc« eveo slrcnwar ax the boads arc paid off 

The entire uortf^aged property Id b«ld iu trust for kbe bODdholders, by the Franklin Tnuit Co., of Brooklya, throtiffh whom Lhi* iatervst 
and principal will he paii). The Trust Companyoan foreotote iu the event of default of tuteretrt or principal. 

Th» l>onds biiar int«r«tit from January 1, 18S^. They are sold at par with accrued interest; a larg^ prof>ortion of them havs already 
baen sold; tlie hotel is already id course of eoDBtruction. 

A few loU can be purcbmie)! in tbi« itdilition which proniae large ratnms after a few yearx' holding. 

Fnrtber luforaiation kivud by lottvr or iirivnU' inlrrvi?^^. 

E. W. WATKINS, 1 56 BROADWAY, NEW YORK. 
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By D. IfEKSELttiirr, Profos'or of Uhcmi^Lry in th" t'nivpMit.y at Ht. PoLnritbiirg. Trans- 
lated bv Okdrob Kaminkkt, A.R.S.H. of the ltu|>erial Miuc, St. Potvnbarg;. am) 
Edited bv A J- Orrkxawav. P.I.C., Sub-E'Jttor of the Journal of the Uhemical Bo 
oiety. 2 vola., 8vo. $lll.O(t 

0!iTWALD<!( VOLITION ft. 

By W. OtiTWALD, ProfoMur of ChcoilBtry in the Unirersity of Leipalx. BeiiiM thu Fourth Book. 

with eomr n-lilitioiu, of the aecond edition of Oatwald a " Lebrbudi iti^r Allgea)eiu«ti 

Okemiv." Trmn>lal«dby M. U. PATTltiOK Huu, Pellovr of QonTille uul Csiua College, 

Cuibridg«. Svo. |3.<K>. 

EPIDEfflllC 1MFLVE\Z«. 
tote* on iuOrisio ind Method of SprMd. By JiirHAHi> HisLsr, U.D., Member of tb« Roynl 

College of Physicians of London. 9n>. tflW. 
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INFLVEMZA, 

And the Laws of EaglAad conoeming InrMtiovu Diee«s». By tboBABo Sislbt, M.O., Ac. 

Demy 9to, pspcrcorvrt. 40 coatn. 

EVIDENCES OP THE COnSIVNICABILITV OF COXMUIIIPTIOK. 

By G, A. HraoN, M.D. (Qlasl, F.aC.P.. Phyrictan to the City of l»nA>n Hospital for 
DiMsaies of the Cheat. Hto. 17» pawn's. iS.lH. 

AN INTKODVCTION TO IIL'nA.<V FHYSIOLOCV. 
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School, London : lata External Examiner at the Victoria University. With 292 lIlttH- 
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Did you ever see a sickly 
baby with dimples ? or a heal- 
thy one without them? 

A thin baby is always deli- 
cate. Nobody worries about 
a pUiinp one. 

If you can get your baby 
plump, he is aJmost sure 10 
lie well. If you can get him 
well, he is almost sure to ht 
plump. 

The way to do both — there 
is but one way — is by cake- 
I'Ui. Livi.NG. Sometimes this 
depends on Scott's Emulsion 
of cod-liver oil. 

We wiil send you a book 
oil it; free. 
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FOR AMATEUR ASTRONOMERS. 

STAR ATLAS. 

Containing Maps of all the Stars from t to 6.5 magnitude between the North 

Pole and 34*' South Declination, and of all Nebuin: and Star-Clusters 

in the same tcgion which are visible in lelcscopes of 

moderate powers. With Explanatory Text, by 

DR. HERMANN J. KLEIN. 

TruDBlat^d and atlapti^l for EngliHh RNidcr*, bj- 

EDMUND McCLURE, M.A., M.R.I.A. 
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" ThtBnew Sbu- Atlea is a plvauot sarprise to us. We did not before know thai H«U 
bad say anch rival for r«ial m«rit in t>xiiiteaea."~.tid4rtal Ueaatngtr. 

'* 1 lmv« I>acn loukinK for jiurt sucb on Atlao for tnorn tbrnn tliirty ]r««r»."^H. P. 
TcTTLi, M.A., fonnwly of the Cambridf^ ^Ham. ) Ob««rvBtary. 

" I haT« canEnlly ozanitaed ihe Star Atlaa . . . and consider it in erery rwpMt 
a llm clau work. ... It (rives me f^eat pleunn) to aUto that I do not know of aay 
book of ilA kind that contains ao much accurate knowledK" in«oamall a compaas."— SJoaAB 
FaOBBT. Professor of Matheniatios, tT. S. Nary. tT. S. Naval ObaerTatorv.Waahin^^tOD, D. C. 

" In order to Bnd the Rtan by moaai ot tbeir Bight ABceusion and Declenaioa ttor 
oharta are needed. Mpmbera who do not already pow o ea socb charts, are recommeoded to 
prooore Kleia'a i^tar Atlnx."— Oabbvit P. Snvxirs, Prendeat of the Aitronomioal D«- 
partiD«ii( oC the Brooklyn Institute. 



May bt obtained from any booktU«r, orvriU ba nnt fret by matt on rtctipt of pTiee, by 

E. & J, B. YOUNG & CO., Cooper Union, New York. 



7% IMPROVEMENT BONDS. 

Secured by Real Estate worth Four Times the Amount of the Mortgage. 

The attaatlon of investors kavlnr money to inreot aod wishing a little higher rate of interest than la oatuUly r«aliied (roan Baatem 
•aeoriliee, is invited to some bonds ttiat bear 7 per orat. aannal interest, and are ao amply aecurad by real eatat* aa to ooinni«nd them to 
^te toon careful aod conservative ioveator. 

ThcHG nrc Improvement Bonds of the Fort Worth and Arlinclun Heights Land and Invest- 
ment Cn. which owns the beautiful suburban addition to Fori Worth, TexaA, known nt^ Arlinf^. 
ton Heights. They nrc Issued to the amount of $100,0(H).<>U. and are for the purpose of erecting 
a large and eommodiuus Hotel at the Heights. 

The site selected for the building; is on very high ground : it is thi? mcvt dosirablo tract in the addition, and includ««a foil block. Tko 
hotel M»d «te are mortgaged to secure Ibe iMnda, and 100 Moclci, of fortv lott each, are aUO idCludtd in the mortgage. Valuing 
the block* at #!t,000 each, a security is given of about four dollars' vrnrth of rnal estate to one dollar'* worth of boiidfl. Sorroundinf 
blocks at the aanus class have t>een Mold for mora tltau ^,U00 [>nr blork. ami the property in ccinntantly inerwajiiRK in valnv. 

Witb its intprovcil and nnimpruvod laodj Elwtric StrwL Rttilway, EI<wcHc Light Plant, eouiplet* ^'ater Syslvni, Blortgaffe Notes, 
•Ce., the rorapauy pc o a c sasa asaeta over liablliues of more than one millmn of dollars. 

The bouiJs ntature afcthe rato of 910.000 i>er year. beeiuntD^ with January Ist. 1907, The Company has the privilege of celUag them 
■ It in on anil after January 1, 1902. Thsy are issued in denominations of ^ai) and (SUO, with the interest payable Joly 1 and January 1, 
in coupon funn. 

£aoh |1,ijOO worth of tbe bonds Is aocnred by a specified block, which is released aji llin bond is rotirod; a« th^ hotel and sito ranalH 
a mortig^a for all of th« l>oads, the security l>ecnnies even ttronoer as the bonds ara uaid uO. 

The entire morl4;a);«<t property ia held in trust for the bondholders, by the Fraakim Trust Co.. of Brooklyn, through whom the interest 
and principal will I>« paid. The Tmat Compaay can foreclose in the event of default of interest or priA^ipal. 

The bomla Irwir iut-i^Test from January 1, \Vfii. They are aold at par with accrued interest; a large proportion of thorn have already 
been sold; the hotel is already in course of construction. 

A few lots can bo purchaMd in this additiuu which promisa large returns after a (aw yean* holding. 

Further information given by letter or private intervinw. 

E. W. WATKINS, 1 56 BROADWAY. NEW YORK. 
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AMOSBUENTS. 



EVERY 
MONDAY 

AHa 

WEDNESDAY 

AT 

BLI5 r.M. 

SATURDAY, 



cr XI .A. i«5r I A. 

TRIP TO THE MPH. 

Entirely Remodelled. New Views 

HMrnlfluDC nprfiMDtuioa oC 

•oilkr and latutr ■cllpaea. elo. 

CARNEOIB MUSIC HALL 

S7lh .vfrf<( atul rW ^>-fr.i:r 

Mr. GARRETT P. SERVISS, 

th* <r«ll koowa sotl populat vrlt«r 
»Bd lecttirvr >« MabraKOuy. bM 
)ii»«B «B|[»gPd tv vspUfn Ui« «9iiDW 
Mid rtewa iM ibajr paa* b«f>>r« tbe 



TUB 

GREAT TOWER 

OP THE 

MADISON SQUARE GARDEN 

nwMytromft x.n. nntil lo P.n. 

Admlulon, aj>c. 

The iDMt Port€HM tuid D«tl)EtiUul View «f Ke* 
T«rk CTer iriliiMtrrt 



PROCTOR*S THEATRE, „}?.!'et 

PKOOTOR a TrnxER. Proprlcton utd Hanaipeni. 
TCBHDtr. nAKCII FCril. ATf(.IS. 

THE ENGLISH ROSE. 

lij- BIJIS « BUCHANAN. 

ff4uc«<l under tbi> dlRoUan of Anbtcj BixiclCMilt. 

'BBll.r.lAKTCAST. COMPLKTK ACCESSORIES. 

Xm-KI!. Tlir llirkirr iAnori ttt Hrbfanial 

Htinilst', Alarrh Iitl. 

MINEftArX>aT. 



Cffim of Vineralogy Tor ToDDg People. 

Oonduoted bycom-xiionrl^ncfr: mlncnU* »di1 books 
fvalilwd. 

Oonaedoa and book. " Ont Orftde." one dollkv; 
WMUn. SS oepiB. rteotf fvr drcut«gr« to 

GUSTAVE OUTTENBBRO. 
C«alnJ UUdi »oti<7*>>. PKobunch. Pa 

Bcil noil C <.iit FMidr r<v Mtuar. HnvIocpiu'- 
nCIH UrHLO, cbawdaUrBciiKatUieHezlcanlA- 
callt}. »r HIT iilTi-rlncUt«iDataMii(uiH>-linh]nWcli^n' 

prtMcroc.. 

••ewwaiai 

]>a.,tneio4lS<:^ ,, 

ULMTklosins. As and HB Orvmavtmt. ««« York Oir 



PUBIilCATlONS. 



J. W. BOUTON. 

IJCPOHTKR O? 

RARE AND STANDAfiD BOOKS, 

In all Departments or Uteraturt, /rcif^nt 
and Modern. 

Architectore, Fine Eng^rarings, and 
niusUated Works. 

niCMateilMissaliEarlyPrniteilBooUBinaiEgj.Elc 

8 West 28th Street 

(/taltrpfii Fifth .4r*nnp arxJ nra<i4<w«iyi, 
MEW YORK. 

Libraries Purchased for Caeh. 



nON'T go to School 

TO LEARN BOOK-KEEPING 

WlMDymioacUHtuit AT HOMEi wllliln lIMhuun' 

»tiMr> vlttiout ute Bill '<r ■ lrjii'lii-i,(inidriiateeil/>rniiu 

CkMidwin's inpravMl Haojc-kacvlnf 

wid DHilaeu Maaual. PHce, (j.oo. 

Sl.saT ooM U> ilala. (wcli oopjr tiavliiff <anml nitttn. 

3,lUHt/«Ui]iQBliil«rccc)<rMt. Ooesaya; ■'IF»»«|»0I'' 

Ai.oili»r Mm -1 tvvvi UOO (or > motm In a 

RimiiinMi C«lWc iitiil rot inor« iiiiamMkdi oat at 

iDEir UDuk HiKliln cf fniir niirkii tluui In tbe HlUM 

cuimr al IJiat tcU*B»."-E- A. UitiS. brwk-kwjwr 

(i« simUIr A M'lirlwn. IJma. Oliio. Feb. &. IWA 

SKNtiri^HliviirrlivClvi^t-unphlrt- SAVE UltiCARU. 

J. H.Goodwin. B.28+,l2Io ITdwajrtN.T. 



:.. tl. SlAIt n. IP- nibkaTanaipKtuuiltyLo 
lannm t*tt chnap. UOpp. Ulneral OataJnantD 
rt flc BappUwiwrt »^ (IKO. L. KkoushAOo.. 



SO GKHSTONBH FREE M ■ prenriaM 
OTlth TBK enSAT DIVIBB. 

Tbww Owmbonw an ruf nnd foiiAtd nmAy fat 
jvwalrr laininlluc. and arc |[lTen tntia*mc\t nn« 
mbaonbw s«Bdtiic ( I . |»ricc •>t yvarir «ui<««ttpuou. 

AddnaaTHE CIRBAT DIVIDE, 
IS 18 Arapahoe tit,, Di>nv«r, Tata. 



PUBLHATIONS. 



THE BOTANICAL GAZEHE. 

A noDlhly iUtintrnUx) jonnin) or b«tnnf in 

all its departEneoVs. 

■J cent! ■ aaRib«f, ta.jo ■ year. 

'flp-' PUBLISHERS BOTARICAL GAZETTE, 

i ra t*furdi>ill1r, litd. 



An nitistrated Journal for Hothert 

rVDK.IHHBD POBTNIOHTLT. 

$1.00 a yeaj. 

Hend for SaiUf/lr IJitpt/. 

Charles Bobinson, 907 Broadway, B. T 



BookH ordered by Mail, sclecicd 

with carf and fomrarddd witb protnptuets. 

6ookt« out of print nnd sunrcc, 

will t>e Bearchei] for witli thorouRhncs*. 

Books not to be had, in ihia 

ronntrr, will be iiu|iort«cI to orrf»r. 

CROTHERS & KORTH, 

(Room 22, Manhattan Building), 

96 Fifth Avenue, New York City. 



PROPRIBT.^RV. 



Fine Pictures 

at Moderate Prices. 

HIQH-CLASS 
ErcHnroB, Ekorilvinus, afd Watkr CotoHs. 

FREDERICK KET'PEL & CO.. Parib, nud 
30 E. 10th St.. bet. ?Dioti Squnru & Fifth Ave.. 



JOHN IRBUHD'S Bookstore, 1197 Broadway 

near i*li hi., u coimnjlri.i i.i ili.- miiirac* ijunrUT ol 
Ituiiniy ; ItlnHfuud vlacvui drvp law ofi Ibc way up 
or «vra l*Hait lb MlMabMIUWMWlaoerr. niiiUick 
liw^ MlMTtedand «atlineH*Uliiene«aiid*uiulard 
iMaka •< aaon aa laaoed. Ttiir lif tnim piirrhaai n laii 
■irdcrliv iiibII yrMb wrn'OioAdeiiew tluu Uialr wanu 
wUl be na wptl Hip|iUt<4 an If bufliuc In iwrson. 



AMERICAN WOODS 

' OtfuJl jbl/ Ori/A^/;'." iftdmein 
PRIjrARATIONS OP WOODS 

rou MICKOScnpi- *Mj 8THBH- 
OPTICON, and WOOni^N CAKI>-i. i<yt Invila- 
UoM, cttUlDK cards, elc. Bcwl Un dr<.-tili,n 

ft. a. HOUGH. LAwvtru. N. V. 




B 



A( K NUMHF:KSan<lccmi>le<eKUor lc*d ui| Uu. 

.^iin, A-*/« Irif AW. MAG. KXCHANCS. 

&:l.uh.t>, N V 



It is better to lake Scott's 
Emulsion of cod-liver oil 
when that decline in health 
begins — the decline which 
precedes consumption — 
rather than wait for the germ 
to begin tog^row inoiirlungs, 

"Prevention is better than 
cure;" and surer. The say- 
ing never was truer than 
here. 

What is it to prevent con- 
sumption ? 

Let us send you a book on 

CAREFUL LtVlNG; frCC, 



SCMT A Br.WM«, Cbcni«l% > fi Soolh ph Af 
Nv* Votl. 

Vow dncxHt )>«<T> ScMfS Braddoaof oad4t>a 
■Ml— ^ dngprn avoywhaca ia, («. 



Tie 

Illustrated American 

THE HANoaOHEST 

WEEKLY NEWS MABUINE 

IN THE WORLD. 

Orcat llluuraiioTis. Qmi Articles, aM 

a Wr«U> Epitome at the lllktM? 

at NalhMB. 



AN AMERICAN PAPtR to lli« AJHCRICAN PEOPLt 

/^l /ieauti/ni anJ l-'aJmaiU A4iitiim 
tf tkf Library TaHt. 

Price, 25 Cent*. $iaoo p«r Vev. 
$5.00 Six Month*. 

The Monthly 
Illustrated American 

THli RICHEST ANIl CHKAPtST 

ILLliSTRATED MAQaZI.NE 

IN THE WORLD. 



ONE DO LiaB Jl YEAR. 

m lUUSnUTED uoucu puuswh cl. 

AaToa Placi. Hvm Voaa Oitt 



• 



Mlnrrnla, 
Rocitt, 
Fo«alU, 

CaaUol PoMfIa, 
OeoloirfcttI 

Roller Illn|»a. 



Ward'sNaturalScienceEstablishment 

Mineralogy, Geology, Paleontology, Zoology, Osteology, Anatomy. 

Send for Circular. ROCHESTER. N, Y. 



Hlaffbd Aiiimnia 

and Akliu. 

noumrd 

Nkdrtanft, 

Anniomirul 

nodch, 

iDTeriebmlea 



lEr 



■I 'I'lUa 






Ai WEEKLY NEWSPAPER OF ALL THE ARTS AND SCIENCES. 

PUBUSUBD Br S. D. C. HODUBi. 814 BBOAUWAI. SRW TUBS. 



Testb Tbao. 
Vol XIS, No, 475. 



MAKCEI 11. 1892. 



SiKOLB Corns. Tb!< Cirm. 
I3.1W PBB ViAB, in Advakci. 
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yOW READY! I 

AN ENTIRELY NEW ATLAS. 

By J. 0. BARTHOLOMEW. F.R.O.S., F.RS.E. 

THE GRAPHIC ATLAS 

And Gazetteer of the World. 
With over 220 Maps, Charts, Plans of Cities, etc.. 



Alt REVrSED TO 



Balac«d M tk» PMi-omer or New fott. N.Y.. u 
Beoond-ClHB Mali Mikttor. 



THE PRESENT DA TE. 

Qtuirtc (ns», lOf : 



Also OaRatto«r with nearly -U.OOI) pUtciMi auil rtmdtn nf Stiti tVnaiu. 
8t iiu^evj, naif uiorocco, ifilt top, t7'50. 

T)ir<ia(b(Mit tb» AU«« ttin i^ninttlea of the warlil li»*» li(i«n tr»»lt>d irltli rii1iM>8>> ti> i^riifiorlliiti to Uipir 
c«BiD«Kiil Unponaiws aoil iiiu-n-<(. 

In tbv ITBlt«>d SlalVB arrilom ■ Soparal* Map 1* kIv«-b of «>a«-h of Ih* Sl«f«>a Mnd 
Tcrrllurlcia. 

Til.- I'aiiadlan PrarliMM •» U««4*d In •Intlaf iktall. 

Tb«»v Jfap« bara bMo •pMlallv ooapJied tiMD tbn lat«M and brat Oomnunent Soivaj Hapa, and 
bam anrt«ni<iti* lueal twlsloa (nr tn* >*nllcB(ion at N«« CouoUta, Tanraablpa and Rallaaj* 

AuMiA tb« apMlal f*atuTPi are Mapa of Ui« BudfOa and Bblna RiVfoa, tbn ToAnniitA Valley, l.'nltAd 
StaMi Rallwafa, IlrltUh lalMt Kallwkja, iwaa Aiiaual T«<nipM«tur«, n«an Auoual Rainfall; *l*i> Map* 
■hovlng btcnfton oT t\e World'* Fair, cDTirona of Nev Tork. C1iU4<o, Pbitadelpbla, Boaton. San Franclt- 
<■•>. y««r Ort«>Hi«, Monlt«al, ^«li»c, Toronin, Ottawa, REo Jaiivlm. londoa, Liverpool. Kaaobeatar, Ma- 
tUIp. Part*. VIoDna, Baaie. CneataBtliiflpli', Cape Torn. JaniaalniD, etc-, etc. 

The Oaaetteai of the wortd la • Tal jable feaier* Tor aueb a booh of rofsreoee. It contalna eatrfee tot 
abowi (VOUO fitoeoi; la conpllwl mm the iMNt antiioritlea. An4 b •peetAl^ oocnplet« to Ananean nanten. 

The reautte of tbe new ceaeae hare been Loomporated. 

for coMjM«la*4B and portahditg U(a eohune to. te pnfiartUm to Us ampU oealeiUe, qmiU tuHqnt 
amvff ottoen. _^.^^^ 

THOMAS NELSON &. SONS, 

33 Eunl 17lb lilrcet, I'nlou Siiuure, . - - 



\cw Vorfc. 



7% IMPROVEMENT BONDS. 

E Secured by Real Estate worth Four Times the Amount of the Mortgage. 
The att<>ntioD of investors haviDg money to invest and wisbin^ a little higher rAl« of intereat than is tutnally rMtliMcl from Eut«rb 
MCurititfB, is invited to »otne bonds that Ix'ar 7 per rent, nnnuni int«rcst, and arc >o nniplf lecnred by real ectAte ae to ooounand (bam to 
ba noet onrefal and conservative inveator. 



LU 

^ 



Thc»i; are linpruvcmL-nt Bonds of the Fort Worth and ArHiiKton HciglilH Land and Invenl- 
ment Co. which owns the beautiful suburban addition to Fort Worth. Texas, known as Arling- 
ton Heights. They arc Issued to the amount of $tOO.Of>0.00. and nre for the purpose of ereclinfc 
large and eommodions Hotel at the Heightn. 

Tbe ute seteoteil Tor tbo bui tiling is on very high ground: it ia the moat deaimble tract in tiM addition, and inolndeea full block. Tb* 
botel and >it« ar« mortgaged to secure tbe banda, a&d 100 bloclCB, of fortjT Lott MOh, ftTA tlso llialadftd in the mortCUC, Valatng 
tbe bloplce at 13.000 each, a secarUy is (civen of aboat four dullan' i>ror1h of r««l uvUice to one dollar's wortli of bonds. Surronading 
bloolu of tbe •ome clan have beea said for more than |9,000 par block, and tbe property is constantly increasing in valne. 

LWith its improved and unimproved land. KlecCrio Street Railway, Electric Light Plant, eomplete Wat«r Systttnif Mortgage NoCw, 
Mr., tbe oompaay poa s a w ea aaseu over liabilities of more than one million of .loliara. 
The bonds mature at the mt« of IIO.tHW per year, begiunini: witb January 1st, 1S&7. The Company has tfau privile^f- »f calling theni 
all m on and after January 1, 19(t2. TImt are issued in doiiomiuatioos of |390 and tSOO, witb tbo inWmt paynblc Jnly 1 and January 1, 
Ln coupon fortn. 
Eavb $1,000 worth of tbe bonds is secured by a specifled block, which is rel<M*ed as the bood bi retired ; as the hotel and site renuias 
ft mortgage (or all of the bonds, the security becooioi even stronger as tho bonds are paid off. 
' Tbp entire mortgaged property ia held in trust (or tbe boudhotdors, by tbe Franklin Trost Co., of Brooklyn, thronj^h whom the intcrert 
and principal will )>« paid. The Tnut Company can forectoai^ in the event of default of interest or principaL 

The bondu buor interest from January 1, Itt93. They are sold at par with aecnied interest; a large proporlioa of tbom have already 

I been sold; the hotel is already in coarse of consti-action. 
L A few ]ot« L-an be purcbaMd In this addition wliicb promise laiyv retnms after a few years' holding. 
I Pnrtbsr ioformatioD given by letter or private interview. 



E. W. WATKINS, 1 56 BROADWAY, New York. 
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AUCSEMENTS. 



EVERY 
MONDAY 

WEDNESDAY 

AT 

aupa 
SATURDAY, 



u xi .a. tKT X .A. 

TRIP TB THE MBOV. 

Entirely Remodelled. Mew Views 

ll«iniina>^at rapres«iiU't<Mi ■>' 

•MBT and loiur rrUpsrs. elc, 

CARNBOIEMUSIC HALt. 

,?;IA SIrfft ami Jill ,4r<n"r. 

Mr.GARRElTP.SERVISS, 

Ibn ir-'ll ki>u«a dihI popular vtllHt 
■nd lertiircT (■■ Mtronomjr, hA« 
twea t?oitNie<l to expUla Lho «ei-i)i^i> 
Odd Ttera m lb«t pM* htttttt Um 
■odlfBC*. KokUKI««bU.II.W. 



TIIK 



GREAT TOWER 



PtJBLtCATIONS. 



J. W. BOUTON, 



lUPOBTCR Or 



O? THE 

MADISON SQUARE GARDEN 

xt}iy tn'F.y 

Dall)' rrAm 9 A.M. until in P-.n. 

Admli»loiii iif. 

The moat P'rtrct wad Dcllfbtlul View of N«« 
Toik vm w)tDc«ii«i), 



PBOCTOR'S THKATKE ^rV^W 

PMOCTrou ft TiRSXR, IToprli^ltin and Mnii(m«ra, 
KVKRV EVKNinc AT S.lfi. 

THE ENGLISH ROSE. 

Hy SIMS A nrCJUSAS. 

ProduDwl uiid«rUiei3iiwtloii<if AubrejBottaiCWilt. 

aaiLLlAST CAST. COMPLETE ACCK890RIKS 

BpvrlRl frlccii Mna <rblldren H«lf Prlc*. 



SlINKRALOOY. 



Course of llDeralogy for Young People. 

C!i&dui:ted bjroarreiipoiidi'iioo: tniu"rnlin»oiJb"ok« 

> OoUOMlOB and bonk, '■ PIral Omda." one du.Ur; 
pOalMB. K OMSM. st^ndforclKulkn to 

CUSTAVB OUTTENBBRQ. 
Oaotr*! Hl^fa School, PUtubunili. Fit. 

[](IOWffc.«l.tLnl).{l. TM^l.»ry««pi>..r(niittjlo 
ISMNAflaafrakTUTcaMp. loopp. Mineral Cnuiivne 
LVO-latfMliaorianiwaiMk:. (riKi.L.E>CGi.uij*Cv„ 
' l^tmkctata. niMit ™ Rpn«i!w»y, Npw Vorit Cli-r. 



so 



URMSTONEK I'HEE ■• ■ prvtnlum 
■Ullk THE GHKAr P1VI0K. 

Tlma OvcnKtODM mw cuI and polUKttt rttadr tot 
)««cln noaaUaCi ftsd u< girm troo to «mIi n«« 
Wttbacnlmr— adlngf I. prion utreaHjmbaorlpUoB. 

Adilr«N THE CHEAT DIVIDE, 
1<1« Ar«p«l>o<r m.f D«Mv«r, CftI*. 



PUBLILATIONS. 



RARE AND STANDARD BOOKS, 

In all Departments of Literature, Ancient 
and Modern. 

Architectore, Fino Galleries of Engrav- 
ings and niu&trated Works. 

fllBDUDiteilMlisalH, Early Prmteil Bdou Biiidlig(,m 

8 West 28th Street 

rrC'fu'H'n Fifth Awrnnf and Bmuittrmg), 
NEW YORK. 

Libraries Parehftsed for Cash. 



nON'T goto School 

TO LEARN BOOK-KEEPING 

\v;„:n„.^>ai>l..*niit AT HOMI. «W<\» u^tmmT*- 

■inilr- *< tU^vl ^'>'' "*'' "' "* >>'i>':'"l'.l7<>^"">('*<'0''^*A 
Qaodwla'* Imprnvctl Uonk-knrplnB 
•nd BudncM flunuai. Prk«. f j.oo. 

•.i\ -sil BuM U- 6UX, Kucb «ii>y iirtTiii)t Uitund mwei*. 

-J,'ji;)ii^Iii>ioiil»!»rfrC»-lv«il. iii>n*y«; "KfrUHMi" 

Aii.iiinr M>VA: "I si>»ii> •2'*'' to» • TOurw In « 
flit>1ii''-v> I iillrirr H>i<I Kiil iiiotf iDlonnallon Mrt Of 
yoiiri"";t nniili' "f fonr »rek» lltan lu IIm oUUre 
fcimt-. «l lli.it r«l!^<-.--K, A DI«*K, Hook Jdfggor 

Iwi- -iti. liiir A U.irriwii. I.lmii. OMn. Krti. 6. inM. 

J. H. GooiiiTiu, K.284,l2l5«*d«Hj,S.l. 



Books ordered by Uail, selecied 

with carw aud forwarded with promptness. 

Books out of prinl and scarce, 

n-ill b« warchod for with thor<3Ufriine«i. 

Books not to be had. in ihis 

touiitry, will b* imported toonler. 

CROTHERS & KORTH. 

(Room 22, Manhatlan Building), 

96 Fifth Avenue, New York City, 



mi IREUKD'S Bookstore, 1197 Broadway 

tuar moi Ol. !■ oonvMitaai to Di* rottdonoe qaarlor or 
ibooltri Ulaaaoodiilaooto airop toio oa wo wmv up 
M- down wwtkj» mIm« booka or aUUoMrr. UU mooE 
ti wan wtoowA aad (mDracM «U thr new uid ataniiaid 
boolcB w Man M^tMoed. On^r.iowa piuvluutnoan 
order uj man with ererjr cunndtan- ihat U9*Ir wuiu 
wIUbcBa Kcll aoppllnl m If bojIitK In prrHiu, 



AMERICAN WOODS 

A book oil Woods, coatnlnlnjc 

Oilita/ dnrf aitkfa/ie Itrcimrnt 

PRRPARATION* K>V WOODS 

roa MICBOSCOrK Awr* STERE- 

OPTICON, Biid wofiDi-iN' CAKDS. lor mriu- 

tion«. calling cards, rtc. ftcnd fnr circiilm-i. 
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'|'1il> n-Liri It lti<< Flmt4rfil erir niitnU'^t 'm llw 
anUart irf Kkvuidir. IU oUM U iii maUtW 
nlAM •« plala aa pimiUt, to dww *li* tau oHm 
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rqul*nkBU(U>Jutlbctara,ala.,ala. PrlM.|| M. 

1^ ItiaM baolit tino alraadr bad a larf • tato. 
tnd hairB been hl(h>|i*ftderaad bgr Utafna*. H9 

en* iniar«tied In attcUtcal Klanca can atnrd 
to Da ailhuul tficw. Our boah calaioM* atal 
IraiUall. PubltiMd br 

MORHAN W. HENLEY & CO., 
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flearrd, a worn-oui orchard rejuvenated. 
Icaolls leveled, aod wot*ns and other i>e(4* 
ra«t«d. 

Sif/J hy Rioksrltfi. S^nt, fvilfttiJ. hy 

HOUOHTOIT. MIFFLIB & CO., Boston. 



AMERICAN WOODS 

A book on Woods, BMitAlnlng 
aiinaf iiM-i HKlhnlic tpfcimrm 
l-RIfpAKATIONS or WOODS 
FOB MlCKO*iCOI-R AKt. sTKRE- 
OPTICOK, and WiK)Di;K tARDS, lor milu 
lions, enlUaK Old)', <^tc. Sctn) Tor dnnilar*. 

R. e. HOUGH. L»w«4l<*, N. V. 



1,200 PAGES FOR $1.00 

Is what tlie Publishers of Thk Amc&i- 
CAS QuEES are giving their sub- 
scribers. 

This interesting Magazine, which is 
published monlhty in Bridgeport, Conn., 
gives one hundred pages of solid litfra- 
iiire each month including illustrated 
articles on travel, historical and bio- 
graphical reviews of prominent men and 
places, startling stoties of real and ad- 
venturous life, etc. Special depart- 
ments devoted to the household, fashion, 
book reviews, literature, scientific dis- 
coveries, facis and fancies, people of 
noie, correspondence, etc. Its fashion 
department is illustrated with cuis of 
the latest fashion and is conducted by 
one of the most eminent authorities in 
America. American Queen Publishing 
Co., Bridgeport, Conn. Subscription 
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cents in stamps for 3 months' trial. 
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cer for Java, he does ool 
offer you Maracaibo and say 
it is "just as good." 

When you ask your drug- 
gist for Scott's Emulsion ci 
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ful LiviHG ; we send ic free. 
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!■ reoognizeO w dw OMWt liberal, progrvwlv*. Bad impartiftl ffrest 

rvview publlafael. 
Employ* the bul'l«it. ableal, aud mo«t autburitative thinkara in Iha 
Svvt World and tbe Old, to discnss all iJie ifreal Hocia), «coDomic, 
•thie»I, edocattotwl, and rsllgiotu problena of ch« day. 
la Ita discaaaioai of all th« gtre.t lirinK problitiiu, slrikea at Ifae 
vary raoC of Um qttwtioa, itiflt«>ad at trutin^ tim» on iii«r« reculta or superflcinl as- 
(>«ct« of tbc Mme. 

Ite oontrlbutan am largely auoog the rancBArd at tlie world'nthinkurs Mid rerormora, 
batiCQ it divcusset probieOM xix oiontlu to a y««r before tbr alow mmcboii i-Micb th«Ri. 
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l«r. iiK^nthly publlshM fro<a tvHvA en Hiiteea pa^et uf urilioal review of bookR at 
the (lay by scholarly writom 

SOME THINGS WORTH CONSIDERING. 

(1 t Oue year's »nSiii:M^>Ltuu t<i Tll£ Ait&.M4. compr»M TWO TOLmm 
or orsH SBVES uusohsd axp nrrr paou BAOtt. (3.) Tot Aaiha cod* 
tatua the ablest cnntrlbulloiiB from the maiCer bralna of Anerioa sad 
Europe on hII tfaot gnut Social, Ttetifriuus. Educational, and Etliical 
pn>bl«iiut of thn ngv. It is a corapetKlinm of tbe beat tbouj^bt uii tb« 
grMt Hvinic iiutt-ttiniiTi of th-? a^ th^t most intimacely affArt ctTl ligation, 
pabliahed in tlw N»w <Vnr]d. (9.) Tiik Areva givea all sides of every 
great inu«, prerent^d by tlie struaf;r«t advocntoR. h« the editor believe* 
that iL ii onlv in '.he cructblo ol / f<- iiifcu^rU,n that we find tlte ffold of 
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nbscriber to Tbb Ajiika. 
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SOME POINTS WORTH REMEMBERING. 



BECAUSE 

The Arena 



IV. 



1. t* 



ri'iMipiu:^*"! ft-i iho iiioGt libera.1, [■ta^rt^s^ivt^, aoA impartial ptMl 

Euvlovb I'll' h'lldprt, Bblawt, and most aatboHtatlve thinkers id the 
N(vw World ttiid ibu Old, u> di«ciiM ftll tlw gnat soci*). eeononiir, 
ethical. tdncali'Mial, tuid r«li(;loiu problems of the <loy 
Is iU diacuaNioiu of all the K^Mit living problnmt, Ktrikv* at th« 
Tcry root of th« quwtion, iDttvad of wnstiog time on tD«ro rvculU or suiitrncisl ra- 
p^cto of the NUnc. 

lt« <imtributora nre larrely awouK l^e vanguard of the world'sthtuker* andrefortnem, 
bvuoe it di«cwis«N prohleiDH six montb!; to a year before the alow roadieii reach them. 
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SOME FACTS WORTH NOTING. 



I. Which monthly >fivea p-:>rtrait8 uf the wurld'n frrcAt thinker*. 

n. Which riclily'illustratea imporMnt papers calliuh- for i!luirt.raUonii. 

III. Which gives ito readen a brilliant ntary by a alrouK Aiuericui 
author each moath. 

IV. Which regularly puhliaheft Vrttieal and bioeraphical akMches of 
i lluiit rinua pentonafTFH by |hr ahleat writsm of tha age. 

\Vhiph in additioD to its ri.-gulnr t>iio liuu<iri;<l utid twootv - tifrbt pages ot reading-mat' 
t«r, tuonthly [wblixhcs fi-om twf^lvi; to sixteen pagei of critical ravtew of hooka of 
the day by Bcholarly writ«ni. 
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SOME THINGS WORTH CONSIDERING. 
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problems ot the age. It ie a cotnpondiam of the heal chougbt un thn 
great liring qiwaliona of the o^v that uo«t intimately allect oiriliEation, 
published ia the New World. ('A.) The Aiikka give§ all Hidtta of uvfiry 
grrnt iisue, pnmmted by tha Mrongeiit advouit«K, a» the editor telJevv* 
that it i* only In the crucible o' /•■" di»cuatU/n that we find the 50M oT 
truth. (4.) nvery Euhseriher to TBR AmstTA roceivea Anonally n library 
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We rhink we value health;! 
but are all the time makin{ 
sacrifices, not for it, but of ill 
We do to-day what we musi 
or like ; we do what is gowl! 
for us — when we have to. 

We could live in full health.1 
do more work, have mor 
pleasure, amount to more.by| 
being a litde careful. 

Careful living is the thing] 
to put first ; let us send youl 
a book on it ; . fres. 
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SOME POINTS WORTH REMEMeERING. 
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BECAUSE 

iPhe Arena 



1. 



IV. 



I* rcco|;nl!u>«l «s Lbe moat liberal, pio];rv(>-iv«, and im|«rti«l gr«4t 

r«Ti«w poblisfaed. 
Bmploya Ibe boldest, ablest, aitd moat ataboritativs thinkeri in tlw 
New World luiH tEu> Old, to ditcnaa all tbe ktmiI aocial, tcanonlc, 
ethical, odacstiuufti, aod rvligioua problema of tb« ds^. 
Id it« diMiuaion* of all tbe grrat ItTing problems, strikM at tfc« 
very root of the question, instead of waotinff time on in«>r« rMolts or MiparRciai ait 
peots at tb« •Bme. 

ItocootribaloiiuvluceljBmong thcTBugiardof tlieworId'i>thtDkersaiidrafarBMra, 
b«aee it diWMBMa problania nix monlha to a T»ar before thr alow coachaa r«a4^ tWiB. 
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SOME FACTS WORTH NOTING. 



I I. Wbivh moothl]' KiT«a portraiCa of t^ world** ffrcBl tbiiikvts. 

I n, Wbicb richly illoBtrBtce important papem callitig for inoat>at(on«. 

in. Wbicb f^irea its r«Bd«ra n brillinnt rtory by « atronfc Aintinrait 
I Buthor «ai:h month. 

I IV. Which r«-|:ulBrly publikbvG critic*! and bJopErapbical i^stcbas af 
I illuitrioua ncrsonuc* by the ahlMt writ«rs of tbe age. 

Which in addition to ita mgular ona bnndriMl and Iwtuiti^-iiigbt (>■>;■* of readio^-RMt- 
t«r. tnenthljr pabliahw (rooi twelve lo slxtcvn pattn of critioftl rsviiw of bcoke «( 
tbe day by acoolarly writers.; 
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SOMEI.THINGS WORTH' CONSIDERING. 

MM (1.) Ooe yearn KuhAcription^to Ta> Arkka coanprt*ea two voldjub 
or OVKR BETBK BU.<aillZD AITD nTTT PAOM BaCB. (2 > Tbk Abtsa cmt' 
Uda» tbe Bbl«n coctribntlona troaa the jnuier brains of AmericB and 
Enrope oa b11 tbe (r««t Social, Belij^oui, Eduiationa]. and Ethical 
probleDM of the age. It ia a compt^dinin of lb« bert Uioogbt on tbe 
great liviag queatioDa nf tbe agn that mtiKt intiinatcly Bffe<.-t dviliutioa, 
pablisbed in tho Now World. (8.) Tni Auxxa ^vm bII Rid6« of every 
mat iamie. pre««at«d by the strongeet advocate. «a the ediloi- tmliavM 
uiat it ia only in tbe irnieible otfrtt diat^tMalim that wf> Bod the sold of 
. tmth. (4.) Every subscriber to Tmb Abixa receive* aUDually a ubrwry 
of thfl ftneot writings, condensed so »a to meet the deinn>de of abnsy acr, yet elaborate 
enough to give every render a clear and com^rebentive viorw nf tbe vBrioua aalient puints, 
•dvBaced ^ (riendi and foes, of the leading inuea of tbe hoar. Uore thai) fifteen hoB- 
dred pBgfts of tbe mart profound, able, and skdvanced thonght are reoBived by every yearly 
■ubarriMr to Thk Amma. 
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SOME POINTS WORTH REMEMBERING. 



BECAUSE 

iPhe Arena 



IV. 



I. 



Ij" rocogniiwJ «ut titK inaA lilM-.ral, |iru)(ri>uivi>. nacl impartial great 

review publitbeJ. 
EmplOTs tlic bold^at, abUst, and innsc aathoritativ^ thinben in the 
Xpu' Wcirld and IIm Oli). to diM^uiM all tbe ttrvmt iummhI, roooomic, 
ctJii'.'al, «ilBcattonaI, ond religious problenis of \be Jay. 
In it^ disettsnoBB of all the gruat living prohteinB, strikes at the 
vwry mot of tlia i{U»itiun. instead of wasting time on nierv result* or tuperSciBl aa- 
Itc«ts of the vawe. 

It* rdDtrthularsare largely amoog th« vaiiKiu>nl of tbcworUrithinkuraandr^formerB, 
b«iic« it di«vuaMM probfocns *ix innnlhH Pn a yfar hfttirf. tht^ »low coaches rt^ach tbttn. 
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SOME FACTS WORTH NOTING. 



1 , Which monthly Kiv«« portrmitx of thr world's K^^t thinkers. 

n. Which richly iuuatrat«» ini|>ortaut )i«[i«rH calling /or i! lustrations. 

UI. Whicii gives it« readera a brittiaiit «(ory by a strong Aracrican 

author rnrh montb. 
IV, Which rvKuUrly pttblithes critioa) and bioerapbical Ekvtche* of 
illiiRtrtouii personaecB by Cbe ablcet writers of the a^. 
y. Which in addition m its rcj^ular una nuadred and twcoty-eiKht |ia|c<^!< u[ readin)|;-iirat- 
ter, taoatbly [lublivfav* frocn tw»|T» to sixteen page* of critical review of books of 
the day by noholarly writen. 
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SOME THINGS WORTH CONSIDERING. 
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Europe od all the Krcat Social, BelisiouH. Educatiooal, and Ethical 
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great livinir (|U(wti<>iii of the a^^ that iudhI inlirnately affect civilization, 
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PROPRIETAUY. 



We think we value health; 
but are all the time making 
sacrifices, not for it, but of it. 
We do to-day what wc musi 
or like ; we do what is good 
for us — when we have to. 

Wc could live in full health, 
do more work, have more 
pleasure, amount to more, bv 
being a little careful. 

Careful living is the thing i 
to put first ; let us send you 
a book on it ; . free 
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lu it* ducuMioni of ftll the grrat tiriag probleup, itrihea at thtr 
T«ry root of tb« quwttoD, instead of wastiDg umv on mere reaulte or BUperilcial aa 
pcft» of the Mune. 
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dred page* of the moet profound, able, and adraocttd thought mr* reeslvvd by every yearly 
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THE CIVIL AND NATURAL HISTORY 
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»^t]P RiHipletD. anil ihi* Mithi>r lit taitnMail m Dr. 

PtUlE RiMH Biifl irthp™ fnt s^rrral Htlfa aaft tmpftr- 
tkBl MJipWMtloua; Bud ll U h»iiml tlimt. cbU rniiiur* of 
tbn bool will KicAOinuiud tt Co c-ill^r-tuta ul .JiNcri- 

It iBbnp^Hl tl>«t thr Toluvt «I11 iniir<^ as « KUlde 
to the L»br«4cT cvaxt f'lr (bit uw of tr«(*llani. 
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wd U tb'XM) iiiierrvl«il Id )i*o%T%^et\ »aA hluloil- 
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By DANIEL G. BRIN rUN, M.D 

"Tlu> tiOAll ioi^ioil, tbormubly gooi, and will Ions 
I fWBln tho lf««C «c««aalDi« tiwaiaiotjuj Mthoagrapby 
HbourlMicuMt."— ncr'JkrMMi rjni'-n. 

'*W« ■Irooftlf rrcowMtnd Dr. BitntiiD'a - ftai^aa 
.Ad P«^'t>lrti 10 holli battfauon naA MboUrs. We 
•t*' nol n>mr« irf an/ Mliwr nnaat vort ob iIib 
MJcbtv 'it Mhith It tmaU to tkB Bmtllab IaA^»|K." 
— ^IjitOfie Utiarferlfi 

"BbiMok i8kDrxcotloinon«, ui(1 vo cui ti9«rlilr 

nWWBtlWBd It Ka an iii[n»Iiti>tnry niBniial >i( nUuKII- 
Ofjr-nf: ifomUt. 

"A UMrtol wut reallj loWnMiDic ovtk, whl'-'h iSm- 
•Bcwa lu b« wldfilf mMl and st(i<t&il tvof b In Euro^ 
•b4 AmerUw. " Srii|)ifrn> (Enii.) Hrml'l 

"TMb roluwa I* Ri<^t aUikuLtUoii. II la written 
with Ktaal i^Mrtiiw*. ao tlial «nfl"Klr CAn nodni- 
■faMdTand wtillf In iHhMIt w*7i*-l>^'<'TCO'*BpertoUi. 
mnmm rvry wrll ilw u'liniilnta (told iit hiRLaiiltj."— 

"Dr. BrmioD in'MUablaaelencinr tlliixlnttlonsaiid 
ttHMorwRiFtiU with *n ladccrrltHiMp cbarm of iiar- 
ikUqii. bo ibat lRM^«>a aad PwiftlMH.' avu'Mljt a r*o- 
of dl»Mr*or»d facU. la In nwllLjr a attobiratlni- 

to lb« Imkirinatloti."- PbliiMli>lpUU PubtU 
-— ~- r. 

"Tba voTklaliullap«iw»l>l«luLh« ntud^ot who rv- 
<|til(0a AH IntnlllttwiL it<il<]« to a i-nurao i>f ethuo- 
gniMlla RAdlnc."— Pklt(Hi«(pA«; Tiuvt 
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«H«h to kDOw tbe oalwUnM of «h»l luw b»*n found 
ooc About tbn ladt^Moas Amarteatu "—ilToftirf . 

"A naatprl; diacoabloii, Mtd mi «km»l« ot tbo 
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THE MODERN MALADY ; orM- 
ferers from ' Neryes.' 

An introduction to public cooai deration, 
from A twn -medical point of H^w, of a coa- 
ilitioD vt ill-hultfa which is JacreBsingly 
prernleDt in nil rank* of society. Tu th« 
fint part of thin wnrk the itaUior >1<r«tla on 
Che erroTfl in our made of treatiuK Nnunw- 
thaniAr oanMquMit on tb« wide utnoruice of 
th« snbJMt which still prerAiU: in titt mc- 
Qod pwt. stt«ution t« draiTO to the principnl 
cau<ra of iho mnlBily. Th* fflllegory fffrminf; 
Ui<.< lutroiiuctiuu lu Part I. givM a brinf hm- 
tnrr of ni-rrMi* rrbau«tirin nml tha modM of 
troottDont which have at Tarionfi clmeR b«Ao 
tbouffht suit&blo to ChU moat painful Asd try- 
ing diwan. 

By CYRIL BENNETT. 

ia*\ 184 pp.. $1.50. 
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INSECTS AND INSECTICIDES. 

A PrtACTiCAL MANUAL. 

Oonci^rniii^ Nunioua Ina^cta and lh«> Uetbods 

of Pt<OTcRtirig-tlt«>ir Injuria. 

By CLARENCE M. 'WEED. 

ProfsHnor of Entomology and Zoology, N«w 
Hamptbiro Stata CoUoge. 

WHAT 19 BAIB ABOUT IT. 

" I think Ibat ma baro (oltm logotlirr a toft 
HMful aad valuable liiile t>ook."-DT. C. V. Bll>7. 
r. S. BotoiiKiluiiiai. WaabilDgtoo. D. C. 

"It la oaoAllouL.''— JaiapB Plelobar. DoidIbIod Ka- 
totaolivut. OitBwa. Cauada. 

■■I aai wdlplnMdwith It "-Dr F H Qaxaaiar, 
KCnat jaxrima ^i^cmtvrut. Ktw fork. 

" It BtmuN 1.0 tan a irxid BOlirDtloii of tba inallHr 
wbU)b trvry tarnivr aad Iruit iirowor ouj^t to barn 
at bJa iEnmodlatc ooinmoad."— Pruf. 8. A. FortHM. 
iHalo BDtoiiiol<>!«ii>t of lllitiahi. ChaaipalcD. lU. 

"A (jaotl book, a? d It ia ncedod." — Prof. L. H. 
Baikf . Coroeil I'nlrarslij. 

'■ It la Min 111 tho b««t booka of th» klcd I have 
PTttr BMa,"— J. riMBint Ulckmao, AgrloultnrUt, 
Oblu Btpariraaut Atatloo, Oolaoibua, Oaio. 

" I atiall «ladlr rooaauBMHl it."— Prof. A. J. Cook, 
Hloblgati AgrlimltDral CoUsga, 
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SOME POINTS WORTH REMEMBERING. 



BECAUSE 

'The Arena 



\v. 



I. 



It r(tcoguii*>d as th« most liberal, |>rogr»MiTo, And ilDpBrtiBl grvBl 
review i^ubliabm}. 
Employii thp holdrnt, Ablest, and moat aulborit«liv» think«raiii Ui« 
N«w World and thm Old, to dUcuu nil tbe gn^i •ocial, economic, 
vtbk'ml, vduvatiouAl. Aud rvltgioua problaou of tlia day. 
In it* diHRusetoDs of aU the ^^at living problanu, strikM at th« 
rerj root of th* quMrtiou, iiutpad of wa^tin^ time on inerw r*fiilt« or mperflcial aa- 
paota of tba aauie. 

ItaooDtribotorBartlanrelrupoivUievaofuardor tlieirorld'alliiBkeniodnitoniMn, 
honca it diacuaaeii probletiui rix mOBlba to a year bfrforn the ilow cnachaa raarh tham. 



n. 



in. 



SOME FACrS WORTH NOTING. 



t. Which Btoatbly gives portraita of the world's srvat tbilJtvra. 

n. Which richly illiutrataa iniportaDt papara MlTliig for illiutratiraa. 

III. Which fivoa Ita readert a hrilliam story by a strong AmeHcAn 

antbor each tnonlh. 
IT. Which regularly publiahea critical aud bitvrB)>liic«l ikatohaa of 
illustrioue peracmaera by the ablest wria4'ra of the ag«, 
Wliiob in additioo to ita regular one nundrad and twanty-eif-bt paK«> of raadinic-mat* 
tar, moDthly publiihea frotn twelve to aixtaao pagaa of critinl raviaw of bgoks of 
ths day by scholarly writars. 
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V. 



K LIBRARY OF 

THE ABLEST 

THOUGHT ON 

ALL 

GREAT LIVING 

ISSUES. 



SOME THINGS WORTH CONSIDERING. 

(1.) Oa» yaar'a aabacriptioa w Thb Abska coupriaea two vnLmnn 
or OTBit SBTijr amroBBD ard rtmr paOeb bacb. (3J Thb Abbka con- 
tain* the ablaut contriliutiona froai the maatar bntioi of America and 
Kurotw DQ all the ^real Social, It«U|j<iiii, UBCBtioDai, and Ethical 
prablema of the age. It is a cooipenainm of th« beat thoaght on tho 
gr<-at living qoeationa of the age that moat iottiualaly alTact cirilismtkNi, 
ptibliabed in the New World. (3.) Tas Abkka givaa all sidaa of evary 
great iaaQa, prennted by the etroDg^st adrocatea, as the editor betievoa 
that it is only in the crucible at /rrr r/iMctiwion that we find the gold of 
truth. (4.) ll>T«ry aubacriber to Tax Akkka raoeivaa aaaaaJly a library 
of the Sneat writing*, coodMuad ao as ta meat the demands of a bagy oca, yet alaborata 
anongb to gire every reader a clear and comprehAnBive view of Aa vanous sallaat poiota, 
advanoad by frieitda and foes, of ibe iMtdiug laauea of tfae hour. More than flfbaan hun- 
dred pages of the moat profound, able, and adranoad tbongfat are reoalTod by «vary yaarly 
Bubacriber to Tmt ABitfA. 

ARENA PUBLISHING CO.. Boston, Mass. 



The American Geologist for 1892. 

EditiMl br Paor. 8. Caltik, rolreraltj of Iowa; Da. E. W.CLiirPOLB. Bu«bi«l Collie: JoBi'SmniAa, 
Lafafetta CoUnBii : Dx. Paiuivoa Fkjskh. Faon Ilott Soo.; Paor. P W. Caaani, Colorado CU1I«m; 
Paor. BoB'T T. HtLL. r. K. tiTlcatloD Hurrej-: Da. Asdasw C. IdwaoB. Vslveraltr of CaUtorola: ft. O. 
8iAtJ«BL-Br. Ualrunltf of Wlvumln: Jonirfl Fl TraaaLt.. G«aL Sor. of fSanada ; R. O. CutiCK. Mlanaaota 
Qeotoglcal S<urTu<r; Fnor. I C. Warn. l~ul*«rBlt)' uf West Virginia: Paor. V. B. WutcBAlX, Valvanlty 
of HinnMtota. Nov i> Itn IX ih Tulume. ^3 SO f-ri ;!>*.[, Samplr ooiM*& SDoaDta. Addraaa 

THE OEOLOQICAL FUBLISHISa CO., Klnneapolii, Xinn. 
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1*ITBT.ICATI0NS, 



THE LABRADOR COAST. 

A JOURNAL OF TWO SUMMER CRUISES 
TO THAT REGION. 
WITH NOTES ON ITS EARLY DISCOV- 
ERY. ON THK ESKIMO. ON ITS PHY- 
SICAL OEOOBAPnY, GEOIXKJV AND 
NATURAL HISTOEY. TOGETHER WITH 
A BTBUOORAPHY OP WORKS. ARTJ- 
CLES. AND CHARTS RELATING TO 
THE CIVIL AND NATURAL HISTORY 
OP THE LABR.MlOR I'KNINSULA. 

By ALPHEDS SPRIHG PACKARD, H.D., PI1.D. 

Sporuiuon bdiI oTaltholiMilBU Will tie laMNnted In 
itt9 Ilct i.<t Lnbrador bird* bf Mr. L. W. Tnnivr, 
r Vhloh liK« l>iH-n kindly revla^ »ii<l bmuht Sows to 
[^■l« bj Dr. i. A. Allen Dr (t H, flaiii]d»T htm oon- 
I Iribnl*^ tho llrt of buitertliea, kqiI Prof. Jaha 
I Jl^i^'Btii ftt OXt^v^C*iULAii,ln» pmpnrvd tb» IIjiI of 
[ LabrMlM pIkBta. 

Much pMt>* Ii«8 b««ii Utno to rnidor ch« blbllojf 

tph; cooiptMO. and tb* *<ttbor i« IndebMd to l>r. 

_'fkBa BoMXUid oUivra tor •■«*ral titlea and liii(-f>r- 

htiiil ■im[«lirni>:aiii1 ll In hnrfilltiaf fUr f"ttiiTr rf 

tht bOVlT wtU rMOmiannd It to CfillDclan uf Amrri- 

CIMWl. 

It Is bopcd (hat Iho Toluma will amm ma m (culda 

to the Labtadcir ooadt for (L» uso ot craTxllvrii, 

Lmoktsmen, •[xiitwiuiD. utlnU. uid natiirkllata. m» 

IwftU M tboMt ini(ueat<^d in jtMW(npblc«J and tilstor)- 

:r.«fti«tBdl«a. 

SIS pp., 8", $3.50. 

RACES aITpEOPLES. 

By DANIEL G. BRINTON, M.D 

"ThH lionk la ^uotl. tburouKhlr gooA, *ud will Iniif 

CmAlB tbe t>Ml occftulM* vtvwvDtai/ etUuoicniib;- 
our laiiKiiaffo." — "Hie Chritlian Unitn, 
I "We atrooBir recomic^tid Dr. BrIntoD'a 'Ban-n 
I •ud PnopUa (o bath b^eiaiiera aitd Wholftrs. Wp 
«T« sot kwar« of any otta«r moenC wurk on tba 
a(<U>n<4 of shic^b II tiPBta In Ui« Bi«I{Sb labCIUME*." 

—JUiaiic Quarltrlv- 
"HIa boai; la an rxcoUeut ooe^ aod ««■ oan howtUT 

rccoBintMid it M an Intradnclory niaJ3U»l ot vtlinol- 
, ogf."—Tk* UomUi. 

V "K wmAiI ncul re»lly IntcnntliiK •orlt. ■Woli ds- 
mrrwa to ba wldnlt read and atudled botb in Bnrape 
fMkd Aaerioft."— JSrri0ft(onrXi»t.) Hemid. 
• "This Tolnma la tnoat •limitatlnr. H in wnttna 
|Wtt> RTMt oleuiHM. »u that acybodr can tiudBr- 
^•tand, and wbUo In aome way*, purtortto, iiupeiilclal. 

najM twT v«U tliv oomplat* tialil of bumaDltf ."— 
1 11k« >'n/7 rorik note*. 

"Dr. Ihinwii Inrwubls toiraUO'D iiiuatraiiuiiaaitd 

^eaaaraiDanta vltb an Imdeacribabl? cJiatni ')t luir- 
lntl«B. ao UiBl 'HaMt Ud Pvoplm.' nrusi'dl): a ivi< 
Lcrd of dlaooTnrMl faeU, I* In nallty a atroiic illm- 
ialarrt to the liuaKiiiauoB."— PbUadelpbta i^iMtc 

I ""Tlte work IH iDdlapabMble to lti« atudeiit wbo t«- 
LqnlrM an intolllmit Kulda U> a cauraa of atlmo- 
fp«pUi! T^^Aiat. —Phaadtiphia Timt». 

Price, ponpald, •I.TII. 



PUBUCATI0N8. 



THE AMERICAN RACE. 

By DANIEL G. BRINTON, M.D. 

•■Xba book la otivof UBOSoal IntaniaC and valua." — 
biln Owon. ... 

"DrDaul'tO BrlDlon«rlUuiaatb*Bahnii«iBdged 
»ULhor»r or Iba tahirtX."-mi(utelp^ta PnM. 

" Tha «Mfe vUl Ll* ot geiiuliio Tain* to all oba 
wlak to know Um aabataaoo of wbat bu bMn fotind 
Mit about tli« Indiceboua AiD«rtc<aiia."— I<^atur«- 

"A iiiaat«rtT diaensalnn. asd »d example of tbe 
KIMtooMriil rducatloo of lb? po««ra of nhantratioti." 
•-Pft I lactfjp A (II Lfttyrr. 

l*rU'r, pompuld, »a. 



POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

ForUM tn Comcu "id Normal Sctiiutt. Pricajoceiiu 
Seal frre by po»l by 

M. D. C HODCES, 874 Bmdvay, New York. 



INSECTS AND INSECTICIDES. 

A PRACTICAL MANUAL, 

Conceraio^ Noxious Xnaeclx »xul tho Mstfaoda 

of Preventjog their Iujuri«. 

By CLARENCE M. WEED, 

Professor of Eatomology sod Zaolo^y, New 
Hampshire Stat« Collei^e. 

WHAT III SAID ABOUT IT. 

" I thlDk that vou baTu xiUtvn lof«4br>r * v«ry 
oaeful and Taliiat>l« litU« book. "-Dr. C. T. Rllnr, 
U. S. BDlomoliitclal, WaahliictoiL. t). () 

"It t*»si>«llvDi."- JuiDM Fletoluir, IKimlalon En- 
toutolOKlat. Gltava. O-^aada. 

"I am «»li itlcanrd wlili U -Dr. F. M. Besawer. 
Editor Atocrican Agricttlturitt, N»» fork 

"It Meuia to <a» a jcood awlMtllOB u( tba matter 
which erecy farmnr and fmit growor oni^bt In haro 
al bl« Imnn^taie ootnmaod."— ProC 8. A, Forbim, 
St*t« BntomoLogiat of lUlnola, Cbampatgn. III. 

"A pwd book, »iid it La needed.'*— Prof. L. U. 
Daflcy. Oomoll DalTomlty. 

"H U aoe of tbe beat bookaot the kind I have 
oTcr aeon "-~J, PrMionitnt HlekmaB. Ayrloolturiat. 
Ohio Biperimeot StUlou, Cotumbtta, Oblo. 

" I ah«rl Dladly rvooniruoad tl."'-Pr<>r. A. J. Cook. 
Hlehlican AKrlunltural CoUokd. 

Price, «I.S». 

Bent poatpaJd to any addinaa on raoeipt ot prlc*. 



FOSSIL RESIKS, 

Thia book iit tlif> result of %a aVMmyt to 
collect the scattere<) notices of fossil redin*. 
ezoluiuve of tLoKf ou amber. Tbe vork ia of 
intorvst »\»o on arcnnnt of iJesoriptiotiH kivou 
of tb« ins(KM:B fouml emboddetl ia ibeae long- 
prctKrrvnd rxudntiosa from onrly vogvtatioo. 

By CLARENCE LOWN and HENRY BOOTH 
12*. $1. 

H. D. C. HODGBS. 874 Broadway, H. 1 



THE BOTANICAL GAZETTE. 

A monthly illtistrat«d joomsl of bofiny in 

all its departmeotB. 
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Addr... PUBLISHERS BOTANICAL GAZETTE, 
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AMERICAN WOODS 

A book on Woods, cmuintiiLr 
artuit/ tmd auMntic sftcimt'i 
.•mr I'RKI'ARATIO.NS OF WOODS 

'^^ roa MICROSCOFIlAHoSTiati:- 
omCOS. and woodi;n card*, for toTlia 
tloni. Calliuw nrda. cic Seed for ctmilarn 

ft, e. HOUAH. Lf"— 4|l.. N. V. 
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ACK NUMRERS and cOBipUis uuaf l«adini Mu- 

uioE>. RaUi Ut>. AM. Mag. bxchangI. 
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SUMMER SCHOOL. 



Amherst Summer School 

■>fti*nir»Hmia, Art, Vllpnluri' riiamlatry. Matbvniat- 
ie; Library Work, IlUlnrT, and P'lltleaj Ucouomy. 
SiKiHviith n'-HHiuii i>]wuii Jill* 4, 10M. For pravram 
addtflUtPro! W. 1. HO.srAOCK Am beret, .Maaa 



PBOPKIETAHV. 



We do not know why 
Scott's Emulsion of cod-liver 
oil is so useful in those simple 
but varied conditions which 
you know as " having a 
cough." We cannot explain i 
it : we only know the fact ■ 
from experience. ' 

It may bii due to the com- 
bination of tonic effects of 
cod-liver oil and the hypo- 
phosphites ; it may be partly 
due to the glycerine. There 
are many effects in medical 
practice the causes of which 
appear to be plain, but how 
those causes produce those 
effects we do not know at all. 

Scott A BawMa,C)HaiJnii, >)■ South jihAvNM^ 
N'.r Vork. 

^ our druggta k**^ Scoit'i Eiavhioa of c«d-ll*«r 
ail— all drusBlHi cvcrywiMre 4o. |i. 
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Autograph Letters. 

WALTER R. BENJAMIN. 
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Books ordered by MfUl, selected 

with cKTD nnd forwardMl with promptii— . 

Bouks uut or prinl and Hcarce, 

will be eearchM (or with thoroutrbnovB. 

Books not to be had, m i 

country, will be iin|N>rt«d lo orcler. 

CROTHERS & KORTH. 

(Room 22, Nanhattan Building), 
9tf Fifth Avenne, New York Ctty. 



JOHN IRELAND'S Bookstore, 1197 Broadnj 

nuar Wh fii., la «oo*anltat to taaTi^Jiuw^wtMret 



(b« cttr ; H la a aiMd Place to Atop Into as ibtwwf vp 
or d»wn town to MMMboakiorMHleiMCT. RMflool 
U well aaleHadWKl aawaiw aU.tae new anil oaiMffi 



booka a> abm m taaotd. Odhjrf-tffwa porrkeMneao 
ordar hy loall with aTttry conBdacoa thai tbalt wattie 
Hill baa* wvUvnppIlcidaairberlTiKlBpvwiii. 
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FOR SALE. 
SCIENTIFIC INSTRUMENTS 

GEOLOGICAL SPECIMENS. 

H« liia4niDu>al* «(« ••co(u1'))Ari<l. In gavi coaAl 
Umi prl««it Bi«d Arc abuut oav-twU cost: tbcj 
vara Mmcd hy Uan lnt« Dr. Wn>. 11. Hairon. c^ 
A11«^«B]' City. Pa. Ttio7 will be auld >«ip*rAe«lr or 
Ml * r#dnc«>d prl«t> In • lut OITtTH reiiiit>ct fully («■ 
qB«At«4. Ivforawttvn And rtutaUvd Il»t Hiniljibed 
ott appUcHtUtm to JNO II HKKKON. 

lOOB Pitnn ivcuuw FlUabiirct. Pa. 
I T L*rfl« t^Tlmn HprAlrnniti])*'. Jdhn Bnrwaiag. 

\ UAker tirs 

1 Spc«lA(rApl>. for nuonlluR Bpt-L-trs. tame 

nAk«r to 

1 Bla-iBth Nporlc. Kahmkorff call, miub ntafeor. 150 

I TVo-nirrot Helluvtat SO 

I 1 Largo Blttctrli- L*nl)>m. auUicuatlc Mp. tor 

I ■ «pwmro wort , U 

' taO*ffiatprluii,flO; lcc>BC»««xraUnK.9W.... 30 

M 0«iMler tube*, wltb rfltatlnc apMraiiiA as 

It Ptaekat lobfn .7. 10 

IB UkoABAMoeat Hleotrlc Iaiom. S B K C. P I<l 

I, 1 OalTanJe Unp. for ohp <rlUi plallnuin colt ... S 

[ 1 CmB HIdctaI and Ueoloicloal &|M«linrn«<p«r- 

I kapB iM plrfiH V 100 

, SEASIDE STTTDY OF BIOLOGY. 

K THE BIOLOGICAL UBOflATORY 
^F or mi 

BROOKLYN INSTITUTE Of ARTS k SCIENCES 

fif Cold S'l/ring Itarbiir. Long /((an<f. 

will <mva It* Tblrd S«-«»oo ob W«dBHdAT, July 0, and 

wlU (>1(M* to Hiiiriaiiin nil Adii-SOl ApplloaUMH for 

Mlmlaaicin or for drcalAn lAcald Im AddrvAMd to 
Paor. HEaniaT W. Coxa. Ph t).. Dlr«C tor, oara u( 
Bror-klyt) liuUtnu, Brwiklrti. ^- T. 



Modern Science SeR'ES- 

Sdlt«d by Sir JOHN LUBBOCK, Bart.. F. R. S. 

Tb« workA eonipri^ed in Che " Blmlflm ^ciiMifvt S«rir«'* ■» prinarily 
not Tor thA «|.udrnt, nor for the ytytuag. but for Ibu nlucAtiHl Imynian who 
neo^la to krtuw thi^ prnaont atatv adi) result of gcieutlfic invevti^mtion, 
Anil whi hAS u«ith«r lirav nor inclioation to liecome a d|i»cialiiit '^n th» 
Htibjvct which aroUMS hii tnt«roat. Ench book >« rompleto in itcdf. and, 
whilo thoroughly acjeotiflc in treAtiiiBiit, it« lubjfot is, si tar a« pOMible, 
prwwnted in tntigonse div^eteil of ne&dless teehniCBlitiM. IttaslrAtloiu 
are iri^ea whvrovvr noflded by the text. 

Tba following arc the voIobim thus far tSAuad. Other* ara In prapa* 
ration; 

THE CAUSE OF AN ICE AGE. 

By Sir Robert Bau^ U.,I>., K.US . Kova] Astrooooiar ot Irrlnad, 
•Dthtn- of "Starland." 12nio. Cloth, $I.CO. 

"Sir Robert Ball's bADk U, >a • mnttar ot nonrM, (ulffllratily writ(«p. Tboufb 
but » ■(oall gup. II U a most ImportABt CtWUlbntleil bo Moloay."— /.onijon Safurdnv 
ttrnrw. 

•A tnaoiiiAtlBK AUbJeot. iM«T«rly rclAted and aIbma* oullmiulAUy dUcuHcd."— 

ntUuttlfthia Pmbiic Ltdarr. 

"An PXcMdUHtlT biubt antl lnt»r*itttes dlsoaaaUm of amac ot tb« marrtilinis 
pbyakuU rvTolutlunaof whidi our aAttk baa b««a tti* •••■». Of Iba v«rl<ra* aaM 
brme«d mid loirntvd by sol«Dll»A. BOOeiamonlatarasUiiciwoan bomorr uthaiiUi* 
looacp; Diid ur<rcrlwTeltApbatiomMiAb«aaiii(««><T|«artyAodcrspblcAUrdracnbtd. 
or III cnu>« amTQ dvfloilely loeAted. thAS la tU* IbrUUDstr ltit«'r«Mlt)c volume.**— 
UiM/m Tmvrllfr. 

THE HORSE : A Study in Natural History. 

By WiLLiAB IT. ywiwiR. C.B., Dir^cto^ in th* British Natural Hi«- 
tory MoAfum. With 37 Illtt«trati«na. 12mo. Clotb, Jl 00. 

"Tti«aa(bor«4iii(tij (bAtlhercara ILBOO soBAratA tr«iatlsM oa t1»o bonaalniAdy 
liuMlab^d, tiul he think* that ha oati add aoiaAtltliig U> tha aiaousl of aanfnl lot onsa- 
tlini □«!« beforv cho publk', Aiid ili&c DonetlUnc not brrototora wtllUii wBI be found 
IB una book. Tba rultmiP fim n largv anounl of Infomiatlae. both MilralUI<T and 
Vnollcat. nil Ibii noWo animal of wblob [t tWAta.'-.V. T. CMiMCnrani Adivrti^rr. 

'• A atiid)' )u □alural blatvry that vimry on« mhtt hBAaBytbliiK tu dowllb tbo most 
ii-wfiil >.r aiiliQBla ■hoiiid poawBS. Tlia wkole anatomy Is Torr fully d«arrili«d and 
lUu'init^. '-/'Airii'JWpAHi Butittia- 

THE OAK : A Study in Botany. 

By H. Uakihau. Wabo, F.K.S. With 88 IlluBtratioBs. I2iira 
Cloth. tl.OO. 

"An vscnUont volame for yoanc pafAOBs witb a taatx for arlaotUk atvdlaa. ba. 
cAn&p It will lt>»d tbvQi froai iba coatMBplAtloa of aop^rdolal apockmnooa lAd tboas 
Reti«rulltiua wblcb arv so mUlsad tm to u« ImBiAturv mind, to a coaaldsraUoa of tlia 
mptboda of ■yatvniatlv ImreatlffUlon.'*— ffoffon BfOton. 

'• Prom tb* auom to tha tlmbsr irhlob baa Bituiwd ao ijortaiulr (n Itnsllali ahlpa 
and buiuM, Uie tr«e ia tally daaorlbad, aad all Ita tirinc sad ptcaerT«4 baaoUaB aa4 
vmuvs. In uAturv and laooaatraothio, are reoouated andplctorad."— ArooUyn Ebtrfii 

For fol* 6f ati bo'titllrrt; or trill br mmt bjtmail art refrfpt nf prter hu IHe ptibtMerA, 

D. APPLETON ft CO.. 1. 3, * 5 Bond Street. Hew York. 



The American Geologist for 1892. 

Mlisd by Paor. S, CM-nn, i:oir»raUy of Iowa; Da. B. W. CIa wjur, Buobt.l Colk™; Joast Braaiux, 
UfayatI* t'Olliwo : Da Pswriroa Pmmr. Psnn, Bon, Hoe.; Paof. F W, Cniom. Colorado CoH^in.: 
Pa<ir. B(ia r T.Hili. V. », Irritation enrrey: Da Annscw C. L«waoii. rclt..riiltT of C»ll(ortil»: B, D 
SiuAAyav Lioir«iiJty of Wlaoooain; Jouern ft TraaitL. G«ol. »nr. of CaoAda: E.'o. TLftica. Hlonr*^* 
GeolORlCAlSurrsr: Paor. I, C. WBrrB. rulirr»lty r.f »V.t VIreiala: Paor- S H, WmciiaiA, Cal»e»s»tT 
of Hinneaota. Mow ia (t« IXih Tc.lumi' fa .v) prr j ear. Simpm c-nplv*. fflj cantfl. AddrvM 

THE GE0I0GIC4L FUBLISHMO CO.. MinneapoUB, Kiao. 



SUMMER STUDY. 



Conrse of llii«ralogy for Tooog People. 

CoBdact«d t>yoom«pon4«Bc«; oainenUaod books 
fnnilali^d. 

CoUwUoo ABd boob, "nnt Oradv," odo dollar; 
BOBtan. m cents. Mond Cur eirculars to 

OUBTAVE OUTTENBERO. 
Cpulnl nich S^ool. nttabursti. Pa. 



Amherst Summer School 

of [.aotfiia^iLArt.. LltPrAtur«.Oi>m(«lry, Xatbcmal 
lea. Library Wock. UlsCorY-ADd Pulltkial Bvoaotay. 
BiAtaentk seaatoa maaa July 4. IHM, For ptorrain 
Addraaa Prcf. W. L. HO.STAOI'B. Aaibrist. Haaa 



FOSSIL RESINS, 



This book is tlwi rosult of an attatnpt to 
collaottheeoattaretl notlcM of fowsil resins, 
«xc1iuiva of tbgee ob anib«r. Th« work It of 
intcrast also on account of deflcriptioiia riraa 
of tbfi inaaota found embfidrled in these Toii|f 
preavrved exnilattone frutn unrly veifvtation. 

By CLAfiLNCE LOWN and HENRY BOOTH 

H. D. C. HODGES, S74 Bmdwiiy, H. T. 
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PUBLUATIONS. 



THE ARENA give* 

Mcb Eubscribor (or it!M 

ART PORTFOUO 
of aruinont [M-Tioiiiih-ea, 
tliu pricB ol whiiii is 
(4 1)0 — thi! moAt Bomp- 
tuoTtn and attractive 
PR£M1UU «%-»r off«r«d 
by a r«vi»w. 



THE 



A 



ARENA 



roii i.sfl*. 



■■III* ■« Ik* I qf lb* inhM' lt«d> 
TIJK piio* o( oar mma- 

nlCrfnt ART CullT- 
roU'f i>t ptnliiviii twr- 
Bonavis !■ . . . m 

But W« Hand THE 

ARENA MUl IW Purt- t»U> 
rolla, bmli ror . i>5 OO 

UtftI' prraoai wlio >uV 
>crli>« (or TitK AHKNA for 
im ntia nnill SO d*. I'.vlrn 
!■> Iirip lay pa^aav sua pack* 
Ins oQ prmilani. 



The Leading Progressive Review of the World. 



Kdlind br B. O. FLOWBR. 



SOME POINTS WORTH REMEMBERING. 



BECAUSE 

The Arena 



I. 



rv. 



Is recognized aa tbe most liberal, pfOKremiro, and impartittl fcr^at 

roviftw iniblJahed. 
Employ* tile boli]«ct, ablest, and moat authoritative thinkt-nt iu th« 
Xt'W Worl'I and th« OH, tn i^isirusa all tbe great Mcial, eeoacnuic, 
tfthlfMiI, cdocaticnial I and religions pmbleaia of the day 
In its divousaions of all tJic frrc-at liviiii^ problems, Mtrikei at the 
▼ery root of the queetion, in»t«>«d of wanting tiaie on mere rvKults or )iu|»«rHcia1 «•- 
p«cta of the same. 

It* cuntributurs are largely amon|; tbe Yanguard of the world's thinker* and reformera, 
hence it diaciusee promoma »iz months to a year before bhi> slow coacb#a reach ibein. 



11. 



in. 



SOME FACrS WORTH NOTING. 



I. Which monthly K'i^ee |iurtreii» of ihv w.irtd'E grvM thinkers, 

n. Which richly illustratLt* important papers calling for 1 1 Inttratiotu. 

III. Which |pve« ita readers a brilliant atorj* by a itnmg American 
antbnr o«cb mouth 

IV. Which regularly publisbee critical and biographical RkeCcbea of 
illuDtriou* personaces by tbe ablest writers of the age. 

Which io addition to its regular one anudred and twenty pi gbt pages of reading-naU 
ter, monthly publishee from twelve to aixteen page* of uritical review of books of 
the jay by scholarly writers. 



IT IS THE 
WLY GREAT 

REVIEW 

V. 



A LIBRARY OF 

THE ABLEST 

THOUGHT ON 

ALL 

GREAT LIVING 

ISSUES. 



SOME THINGS WORTH CONSIDERING. 

(I ) One year's subscription toTni! Arrka comprises two roLClttB 

or OVKB ESVEN HtTNOKUI AHa FtTTT PAOEtl tXi^K. {'i.) TflE AUXSA CDn 

tain* the ablest coatribntions frooi the uiu«U*r brain* of Antvri<.-a and 
Europe on all the great Social, Belipious, Edtti-Ational, and Ktbical 
problents of tbe age. It is a compeudium of the best tbougbt un the 
tfreat living queslions of the age that most intimately affect civilizntion, 
pabliahol in the Kew World. (S.) Tiic ARKKA givoa all aides of ever? 
great isme, prevented by tbe strongest advocates, as Ibo editor boliftVM 
that it is only in tbe cnicibte at /rrr dinr-vmion that we And the gold of 
truth, (4 ) Every subvcriber to Toe Asena receives annually a library 
of tbe SnMt wr ting*, condensed so a* t« meet the demands of a biuy ace, yet elaborate 
oaouyh to give every reader a clear and comprehensive view of Kie varioiu salient points, 
advanced by friends and foes, of the leading issnes of the hour. More than fifteen hun- 
drwd pageM of the most piofonnd, able, and advanced thought are rooeived by every yearly 
.SBbaorwer to Tbk Akkxa 

.litdr"* nil order* to 

ARENA PUBLISHING CO.. Boston, Mass. 



THE BOTANICAL GAZETTE. 

A BioBthly illustrated joonial of botany in 

all its departmontH . 

1} ced'i > oumMr. Sl.so a y««r. 

*«— PUBUSHBRS BOWMICAL GiZETTB. 

■■•onslncion* tnd. 



B 



iiiS ff»/«/-w. AlS. MAG. EXCHANOT. 

GcKoHiri. N v 



iOHN lltEUND'S Bookstore, 1197 Broadway 

■Mar atb Ht-. U c-mvpnlHit w iht irii^fnco ouiirt" of 
taecUfi itUaaMdiiilsccM duKi lato on Vnt w«> up 
nr (Uhh Ioitd Ctt select boioa* aeiUlJMiMT. BtnuacV 
laital] MilvrlMaed stDbraMsatl tk«e«ar«o4*tainliird 
boolu ■■ ■nun M bsoeo. Oati^f-Mnrn porecuMvrv oan 
ortar hj matl irlth PTFry ooaadaDoa lluil ttiatr want* 
winDvas •tvllnpsUedasltbaytiUTlaperKin, 



AUTHORS AND PUBLISHERS. 

MataiUI ar[iiii|t*d ami I'oniplliail fnr >!1 klail> of 
work*. Picfrtinc fic-ttua. Stftiiiitlcs a ipecUIIT. 
Itideilit),- uiil ratak>|.-iiin)[ Adilrnwi G E. BIVEO, 



PROPRIETARY. 



Scrofula is. in the main, a 
disease of early life. Home 
knowledge is all astray about 
it. You cannot tell whether 
your child has it or not; your 
doctor will know. 

We do not prescribe. We 
are chemists. We make ihc 
remedy, Scott's Emulsion of 
cod-Uver oil. Your doctor 
must tell you when to use iL 

Abookon CAREFUI- livikc 

tells what scrofula is. Shall 
we send it.^ Free. 



SmttA DCMms. CkHBKU, i)*SmUi ith a* 
Ni» reri. 

Va»r dnWKM kMp>ScMI'tEm>iWMi of cod-kMT 
Alidad iJracsbl* KtrrjmlimtB ilo, |i. 
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PUBLICATIONS. 



AMERICANA 

) U«i laBVlu ■ •iTlr* (ft Drlcnl I'atkl ijicxak tit tatti 
cavi>r1n( ihta nrlil af t>buirlc>l llteratorw. In whJ^ aa> 
Dstial liiivmi Ih vow ■•rakened by Uia uesr uMvacfetf 
Uk« woTM'a rmr. 

Bublccca cuniprlMd ap; Dtwararv of AmevlQa: CW- 
amttoK Kkrtr BxpioraUao and Trawls AreOr VoTdM 
&a Hc^uIuUod: I'lvll Wan i«tavcnr; Town mat na 

HlMitirii-*; liWIIan* : QiuknTa ; MormolU: Canada ; Tm&^ 
fern OUtroruU: »vaai Aaiorin anil \hm WrM liMmi 
■ace 01<1 MoiBi BrondaUeai Imtn-lnta; Hlbllo«rM*n 
SM Oo*«ntiaent PnHUoaqons : also rirst KdlHoM lU 
EMBdanl t«u«r American AoUitn. 



WILLl.\M KVARTS BKNJAMINJ 

™ BiiOAI>wAT. Ksw Vuns. 



\ 



liouka ordered by Mail, selected 

with care and forwarded with prjuijit— " ■ 

Books nut of print nnd scarce, 

will be searched for with thorougfaneas. 

Books not to be bad. in iht 

country, will be imported to order. 

CROTHERS & KORTH, 

{Rood 22, Manhattan Bulldtngi. 
96 Fifth Avenne. New York 

ieiliniLlST.,C 



LI ST., CAWPgr. IT. J.I 
ADCIUt X>M.tML |. 



Tlir nlciwea bare come, and UM» t taracicatoid 
_. tifir^m m» perfSCUr— «• ««U aa anr I « 
lot (Jt 



bodj( 



plMM mm perfseUj . as w»l1 aa ur I fw«r ■ 
. .. ^._ that'll aarlec a (coi oiaL nx I han mi Wi 
tba ioM tn New V^a^— sm Ib all tks clitoa too 0« 
BosMa la New Urleaul. B«1 I want a Su»nt oC tfesac 
iiMiMroaasnt. _ 

l>MaB*pnnlme>ivmorr. SMU^Myle. nci llw laf«t> blalB 
cardn, and I will laiid avar far ttem In abixit a i 

Wall Whitman, 

To F. Gutekunst, Photographer, 

712 Aaca St., Phtls. 



ninrraU, 
Rofka, 
roaatta, 

Caalaol Poaalla, 
Ueologlr-Al 

Relief nit |M. 



IWard'sNaturalScienceEstablishment 

! Minera.)o^, Geologj, Paleontology, Zoology, Osteology, Anatomy. 

i Send for Circular. ROCHESTER, N. Y, 



Mnired Animals 
HiKl «ikln< 
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WEEKLY NEWSPAPER OF ALL THE ARTS AND SCIENCES. 



PI'BUSBED BT N. a. C. HODOKS, K-i BROADWAT, NEW TUB8. 



TKXTn Yrab. 
Vol. six. No. 482. 



APRIL 'i9, 1892. 



SmatB Copies. Tes csrtb. 
JS.fiO P«R Veab, i.t Advaxck, 



- Contents. 

wr UnnoD or Pnorccnxo BriLDtncs 

FBOii LiavTViKO- N. n. C. fim/ffi-n. 289 
lOLLionKO Qoatu.A BaAnrs. R, if- 

Sana u 340 

Totes aud Nkw» Ml 

He DmcnoR or Artiticial (Ixita- 

■noxt Obiib. W. a. Jfilhr S44 

■s Stbtxmatic PnsiTTOit of the Dittbba. 

J.M.Atdrieh 244 

asLooiinni Uiicbral Oaa~ D. T. Mar- 

»MaH 845 

.sraaMOMiCAi;. Kom. BtiUd fry Otorg0 

A.BiU 246 

[e. Ptnint'it DtscbviaiBS at Tbl-bl- 

AJtARXA. 5. r. Sitveitfrn 248 

as RoLunu or Sbii^ 24T 
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A FiM Ball. CCBagley ... 349 

Lightning. Marrhalt Hm^av 349 

FeriodJeitjr of tbe Aurora. Jf. A. 
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Travels Among the Great Andes of the Equator. 

By Bdward Whykfbb. U'ith Mftpa and ISO Ulaitraeiona by Tuioua nrtUta, ami 
engraved by tb«! Author Lar^ ^o, bandaotn«Iy bound, fUt top, uncut r>ig«s, 
$6.00. 

"A momonbU addition (o tlw Il(n«iun> of travfi 
unkaoTn nt|(l«iu o( Ibi^ rarih'a lownraarfacft. Mr. WbnDin-.' 
unknmrBraffUiiiaeltlioeanb'smvac iBt«r««llnBaudiottT "I 



'\ baadoBelor an 
-I'l Mimporatlrrlr 



"It U B book of Intlnitf Inlereal. 
It la iKmlnAtiag." — CtHcinnaU 

Cam. Oaxettr. 



"By aJI odilB tti<i lliiimt booh of 
tu bind lBau«d tn come feara 
paat."~i%fla(MpAfo Ttkgntfk. 



"Tb> book Is «ibaastlv« unit 
dMpl7lntamUii9."-£o«fun A'l- 




"Oae of tb» moat reaUf ralu- 
kbie book* of lk« ;«ar."- AUnm^ 
Jirvrnal. 



1 I. it-rk <• of apeclat valDP 
.'.ISO rpoori]. and tlutar* 
. j'M .<: :bn Joamey lamoat •»■ 
l^rLalnliif; ."—ikintct . 



■■TfarvuluBielaon* ot thaaioat 
lnt»r»«tinc dnvripUoai evH 

wrtlltn."— ''Tm-p(()ii(( Ijradrr, 



"ECo more liDportiiitwoffchaaappe«n<d for aiaayyeata. tt haavitravrffnarf attncdooa.' 
— Boston Ammvw. 

■«■ SoM by M bonlmiUrt, or jch r. pottpatd, Ay 

CHARLES SCRIBNKR'S SONS, 743-745 Broadway. .New York. 
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THE POPULAR SCIENCE MONTHLY. 

A culture that lacks science is a onesided culture. 



Tbe FdfclaH Sciixcit ^loKTHLV u ttio on« prrioilical tbiit givRB acceiM to tlia autMntiHc culture or th« titn«, and il will ID the ftlTUrv 

rHnt scieutific tix^ugbt and ocMevenieDt e^vn more fully tbao it has in tli9 ]w»t. Tha valuable B^riea of illuetrBted articles oa 
THE DEVELOPMEXT OF A.MBRICAN INDUSTRIES SINCE COLL'MBUS, 

ow running in tbe Moxthi-y, will lif (-imtinmil. Thpm have already bet^n publisbe<i l.kree article* on Ihe Woolcn Mum&CtUTS. by 
. N. D. NoBTH ; four articles on The Making of Iron "nd two on The Making of Steel, by W, F. Dim-ss. The lirst of two articlea 
n Aneiioaa Pottery appear* In the Docvmber number. All ul these an? profus<<ly illuetratvd; and *iuiil«r paitom on The CottOU 
[um&Ctnre, by Edward. ATCingo.'* and Oeii. W. F. Dhafer; Flaoo Making, by Damsl Spillane; Olass-MaJcin?, by Fraf- C. Hax- 
QBD Hesdersok; and on The Leather, Silk, Paper, Agricultural Machinery, and Ship-boilding Indtutrles ^iti Afp«ar incourw. 

Bon. CABnoLL V. WntORT win onntiniie hia inciHiv^ Letsons &om the GcQtoa. I>r. Asdbew D. U'lirTE will contribute aoiue con> 
■tiding papers on The Warfare of Science, nnd th«r<> will he occaaicma] articles from Ron. David A. WELts and from DaTtD Staer 
OBBAX, Pnwideut of Stanford University. 

Tbe otfaer rdntnntH uf the oominK nuinben can not be definitely anaoanoed at thia timff^ but tbe character ot tbe oontribotionA any 
» Inferred from 

SOME OF THE ARTICLES OF THE PAST YEAR. 



BE SioaAOB or Bi.aoraiciTT lllt>iiitralr«l>. /Vo/. Sami^l SlU-ldon. 

n Dacuaa nr Bvntt. New Eaai^xa, I'raf. A. .V. CurrUr. 

irLTmno)' or Siiui. ix rna niniif«a illluatratmlj. J. I. Xorthrni*, t%. tX 

oca's MiTani) nr Taurivn Coiarapnoa, O- A. Hrrtm, ti- ii. 

raarT-^i.KiaiBa ix Limib Citikk. (Irn. Cmmon* Ctark. 

KovuiAOa BUKiJtT OK TKK WAa-PiTit. T\* fhika of Arffptl. 

irrcH or I>iaiKL CI. Bhintox r«ltb Ponralt), C. C. Abbott. 

»a 0*>Ka or -ma Zrlti (llliutratnd^ John tl. 0>«aa. 

tn AoaiCCtyrfMAL ExrcKiaKXT STATioaa, Pro/. C. J.. Partotu. 



Tin CoLoaa or Lsrncaa. fVMi'iJnif liarid .tt/irr Jordan, 
Daaaa AVn ADoa)niK3<T(lllu<il.r«tr(li, fro/, frritfrirk Stan. FouranlDlta. 
Paora^UM Huxcav and lua Swii'e UiamLK, TP. E. OtatUtvnt, 
lixanaATioara or Ha. Gt-inaroaa'a CoxTHoraaaiu. Mktoov. Pro/, T. H. 

TBI DoOTROnor SVOLCTIOK. Joh» FUk«. 
lOUTB or StAYE Dt-TIBO, lU}-bfH Sp^t*r. 
PinVBBBlTT KcrasiUOS. Prof. C. Ilan/ord Btndnitm. 

Soaa or the Poaaimurias or Bvokomio Botajct, Pr9f. 0. L, AwdUi. 



ri^nal 

;ientific pooplr." 
KjIoyTHLv have been correapom 




Xhla task baa srown lareor and more impoi-tant witb the c«utintial growth of »cience, and the scope and retonrcaa of 
oingly widened. Nn pain* will 1>« apar»d for its adequate performaBOe ta tJie fntore. 



EDITED BY WILLIAM JAY YOUMANS. 

$5.00 a year; 50 cents a number. 

D. APPLETON & CO., PubUshers, 1, 3, and 5 Bond Strce.!^ ¥Lt-»i X^tV. 
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fAMES POTT & CO "S ANNOUNCEMHNTS. 



THE PROGRAMME OF CHRISTIAN- 

JTT AND OTIlUa ADDItK^KS. 8r Kkkkt 
DiitiiiMoiiit. Aollior's vOIIIOD, ooalAlnltiii i:i}>t. 
rUbt DMttcr. H«DiliioineIjbi>aiidlii nrbit'>(;lDtIi. 
In itnid and ooliir d»«lK>t, TIV ccula. Rriiily im- 
tnt^iattlfi. 

BEAUTIFUL THOUGHTS FROM 

HENRT DftrVHOyD. Stiwlkllr wWc^l frtiM 
ItU <mtJac» br BUXABSTD IIMniKTOX. rnr rrrij 
<lar in 111* y«><ir. •Di] hkUdraiDntr lxiun<1 In vblia 
rloth. Din^rallf '1iuilcn''i) CAfnf. 1't rrat*. 

HOW WE GOT OUR BIBLE. B; J. 
P. Smttd. A.B All M\iwKT lo QuMtiona Smf- 

fr«l<^ b? (lu> N(TW B4>vlxl»n 4tti nilltlofi. For- 
irfA thmunnd. ixnio. cloib. wi:h eij illtwir*- 

"It tiiMlb* tinw ttt • Miirf. . . . Mr lolPtvat 
RvTcrflftiagod tium tlmt pft«* lo tb« i««t.' —Bitliop 

ofltTTt. 

THE OLD DOCUMENTS AND THE 

KKW aiULK, AHMoirotUiu Old Ti-Kiament 

fiTthv Pe'ii'lu. HyJ.P HNTTR. A B . I,L n . etv. 
Thk Ou> Tkhtjiiibst. Old Hobiww UocumnoU. 
OUttr Old DiMitiinonU ud UMir «•« Ui BfblleU 
Criliolam TbD Now MM* A •paolnirw ot IllbU- 
eftlCniiclnn. TeaUJustr*tlviui.«bi><rtiwor(BlBftl 
BikDuiwTliila. MoatillH KUian clc, vin 'JII|k«K«*i 
wlUi lii4cx. IVmu. ul'itli. S'-W Sevmlk thoutan^, 
"A work of (ound •aboUnblp »b<1 umMI crlll- 

ciini."— Fro/tMtrr ChiMVJb HUforp. UHiorruly of 

atatgaw. 

BLESSED or* THEY THAT MOURH. 

TfaoDgbU tfoni tb* Hoi; BlbUoo llic Statirnf tba 
BlsMMt wtit) brlvl oolci br Edith It Klnjttti. 
Towhloli !■ >ddiN9 % abort mASmamntt tbo Kii1iit« 
LItfi, d«UvM«d br tb« B«v. Hovkrd Cr\<abr 
■faarll]r hiifoT* bte dastb. tOmu. irbllc iiliith. 
ktlver Mid lok. S) C*nU. Jutt Rriuti/ 



LAYS OF LOWLY SERVICE. Bt 
Qromoixa M. T<tu>b, BUiliwoC'O.Ta Be Not^- 
iDit. ' Bound la bMdMHBO Mfl*. Wbitp i^ioth. 
^iil and hlii», 7& cvuta. Hmrty. 

A SOUTHERN PLANTER. By SrsAS 

D>B<>ET SxEDEB. Fourtti «llUoa. ISmo. clolb. 

iMI pacr*. 9I.MI 
Th(t rouitb IbouuiiHl, now nail*, vUl (.■oniatn ■ 
(acaloilto u( tb9 Hoii. W. C. GUdMoDc ■ tfttrr of 
OIifbuiiUMiir pnioB to iba atithDr, da 1*4 Ootoh^f is, 

"Til* taant imiin.rttoir book that bB« eT«r b<^Mi 
Wiirteu alxnil, the Soatb •■~Ja»t Ckandhr Hnrri* 

'■My InlerHt ID tb* wort fa not oolj Hrely. but 
imfound .... TI>» Bibnilltaii of no* nl ib«i Tury 
■wblaK ot bunvu) ehanctAn." — (Jfod^rnai*. Ha- 
«Md«a Cwatlv. Octobor 11, IMf. 

RECORDS OF THE PAST. Being 
Eoicllali TraoalaUiiM of tb« AMrrUta ud Effi)- 
tlanUnQUBifBtx. New Sdriva. CrDd»r Iba Bdltoi^ 
atilp vf Prof ^iVOI. kM(»«d br M- >•> PAOB 
REKi>nr. Pnif MiWMO.Ht.BclMS.IIr,Pl*aua, 
Prot. Oi'j-SHT. ■DdotbirdtMlagntabedlCRTPttu 
KOA Aiajrrlao ■i-bvlan. 
Vola. I -V., row rrady. ISmo. Hnth. Prloa. fl.TS 

p«t'oluD«. Tbo Scrlaa wiu eoBMst ofSfs VoIubim. 
"Tb«r« U aomMliias of Intaraat lor tb> Mvdont m 

erery lt«ai of tbe coat^uta of tbrao ■olum«a."— 

LoMon Aeaitenf. 

ORDER IN THE PHYSICAL WORLD, 

and lla Pint Cmatt Acrciitding to Modtrn SH«oi>«. 
rrom ilM PrvDcti. l-ita-\ cloeb, $1.00. 
"AsAodtnadatl'^nof awork wbleli b*a atita^ttnd 
moofa alCantloin la Franua." 

"Thla woth oo4it«ltia ohm of tba aloqgfal deniun- 
■tTaUODS of tb* »LbI«d«i of Oud and tlU [irorl- 
d»iio« tbat ba4 bixii t««]lf*d In oar day." 
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You would not suspect it 
from the taste ; there iscod- 
liver oil in Scott's Emulsion. 

It looks like cream; it is 
like cream. Cream is bits of 
butter covered with some- 
thing else — you do not taste 
the butter. Scott's Emulsion 
is drops of cod-liver oil cov- 
ered with glycerine. 

Cream is an easier food 
than butter, because it is in 
bits. Scoit's Emulsion is cod- 
liver oil made easy ; the 
drops are invisibly fine ; the)' 
do not resist digestion. 

Will you read a book on 
it ? Free. 

Sc.]rTliBa«HK,Ch«ai>)t«, lit South cth 
N*» Vorli, 

Vour dn*sc>K 1t««pt SeoK'i Cauliiia* or 
ett-*U dn^ttmanatywhwa do. fi. 



Macmillan & Co.'s New Books. 

Just publi*h«]. vriUi nnnieroiu lllustrfttioiu. tfkno, 71V cents. 

A Guide to Electric Lighting. 

TOR HOUSEHOLDEHS kStO AMATE^L'RS. By S. B. BoTru.tK. author of " Eloclncal lD«truiueBt-mBkia|[/' " EleotromoCon^r 

" Electric Bolls," ete. With many tilttstratioDe. i'rico, 75 ociiLs. 
A pqpuiarKtildo br ft waU-Icbowii writer, Klrlnn lu dear and 0MU7 nndi^ntvod UocuaKc lb» InfoTtoattoB BWHMiy totboM kbont t^ labrodoflwlbai 
trio Usbl mto Ui«ir dwoillnoa. 

New and Urrftrrt Kttition. 'i totit., Nvo, $H.1to. 

A Treatise on Electricity and Magnetism. 

By Jahu CLvns Maxwcll. U.A. New incl ReviKd Edition. S vole., Sto, $8.00. 

The Optics of Photography and Photographic Lenses. 

By J. Tb*,ii,i. TaYUjr. With 68 IlIiiatratiuQ*. Ifliiio. |1. 

Electric Light Cables and the Distribution of Electricity,] 

By StvaKt a. Brsaio-I., A.U., I.C.E. Witb over 100 Illonratioiu. 13igo, $3.38. 

The Dietetic Value of Bread. 

By JoB.N GouorcLLOW, P.B.U.S. l2mo. cloth, ILSO. 

The Story of the Hills. 

A Popular Aoeaant of Uoontains and How U)«y are Mad«. By Her. U. N. Udtcbumox. aothor of "Autobiography of tli« Earth.*3 
With nu«i«ro» nia«tnitioa«. ISmo. clg^.^l. W. 
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NEW HOOKS. I 

Gimes, Aociteat and OrieniaJ, aad How I 
tu Play them : Baiof; lh« Qaidmi of th« | 
Ancient EKyptiaus, ibfi Hi«ra Oraniiue of 
the Cireeka, the Lodus Lutmaculoram of! 
Ib0 Romau*. and the Oriental OaiD«« of 
Clwii*, Draughtn, BackgKiDnKm, nud Magic i 
Sqturvii. By Edward Falsbxek. With! 
("xilftred PIntM, PhotOi;ra[>hii. and nui»«r- { 
uus BiAKrftDiK, etc. B>i9my 8vd, pp. 440, )6. 

PhRses of Animal Life, Past and Present. 
By K. Lydckkcr, It, A. With H^ Illmtra* 
tions. Crown i^To. 11,50, 

Elements of M«tcrl« Medica and Thera- 
poiiticji. Ini^liiiliuK thn nrholfi of thv Reni- 
mIUh g( tfav Britivli PbanoucuiKCioand its 
Appendix rtf 1890. By C. E. ARUAxn 
SKitTLK. B.A.. M.B., CaoUb.. M.H.C.P., 
Loud.; Secretary to th« Court of Exain- 
iners and to tho Board of Exaniinent in 
Art« of the Apathecari^i' Sooietv, etc. 
With 440 UlastrnttDUB. Croira Sro', $3. 

The Firmt CfOMing of Greenland. By Dli. 
FRimjor Nan»bx. Now and cb«ap«r Edi. 

tlon,abridf:6d. WithnuTnoronillltutraliotis 
and a Map. lu on« toI ., croirn 8to, $2.60, 

■■* Tbe orl^fBol ndlttoo. vllb apiwndlcna, *to., 
cui iitlU bohul. 
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-^■^rf^ky Way. From the North Pol* to 
t-^^ ^^i.iiili I><H'liimCiun. Drawn at tha 
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'j^r'n OiiBorratory at Birr Ca«t)v. 
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( tli^- Milky Way that 
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boa ever tircu iitudui_tA.' -Juurnal of U« BrU\ 
AMtmnoiii<al AKKKtotiom, 

The System of the SUr*. With 6 FUcm 
and 30 WnidouLii in thn trxt, l^o, $7. 

". , . The puniOMi of tba aulbor, ta thl> book, 
boa iwnn to prvOTot ouob foota about tbo atatrr uttl- 
trnto. oa ore kiutvn lo iwtronotnj. In MMrb a ptalnljr 
vcnlAilaiMluDt«ctiol««JwB)rthattJwpopaUrr«a(l*v 
nutr raallr undarvtaiKl Ui« wboUi roiifB of thm aul^ 

tMt. an4 iiOak about It d«fliilt«l; ana ptoaaaaably 
nr himaclt ... a book ot tn«atliaabl« *alu«,"— 
Sidrrtal irrMpftgvr. 

Advanced Physiography. With 180 Ulas- 
trationi, Haps, and a Colored Plato of 
Spectra. ILoNoiiAKS' AbTANCSD 3a- 
Kscz MAirtJALa.^ Orown 8td, S50 pages, 

91 ■'Vv- 

Hours with a Three-Inch Telescope. By 
Cattais WtLUAV K0BL8. F.R.A.S., etc. 
With a Map of the Moon and 105 Illustra- 
trations. Crown 8vo, IDO poi^va, fl.IiO. 
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Herbert Spencer and the Synthetic Philosophy. By W. H. Hudson. An account of 
the manner in which Spencer's philosophic thought unfolded, with a statement of the real 
relation Ijttwetm the work of Danvin and that of Spencer. 

^Wotes upon Anthropological Work in Europe. (Illustrated.) By Frederick Starr. 
^h Tells what museums and other facilities for the study of anihropolog)' exist abroad. Con- 
^B tains twelve portraits of leading European anthropologists. 

"Cave-Dwellings of Men. (Illustratt^d.) By W. If. I.akkabee. Describes both ancient cave 
dwclliiiys and caves now inhabited in several parts of Europe. 

^^volution in Folk-Lore. By David Dwight Weli„s. Shows the alterations produced in a 
^M negro legend by changes !n the life and surroundings of the people that preserved it. 

H OTHER ARTICLES ON 
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PtTBUCATlONS. 



THE LABRADOR COAST. 

A JOURNAL or TWO SUMMER CRUISES 

TO THAT REGION. 

WITH NOTES ON ITS EAHLY DISCOV- 
ERY, ON THF, ESKIitO. OS ITS PHY- 
SICAL GEOGRAl'HV. GEOLO<;Y AND 
NATUBAL HISTORY. TOGETHEBWITH 
A BIEUOOBAPHT OP WORKS, ABTI. 
CLES. AND CHAHTS KELaTINO TO 
THE CIVIL ANI> KaTURAL HISTORY 
OF THE LABtiAfM^R PENINSULA, 

,B; ALPHEUS SPRIHG PACKARD, M.D.,PIl.D. 

SpotUmCD ADd o rait hoi oclitB will be loMrratud In 
bs Ibt at Labrador birda bjr Mr. L. W. Tunii^r. 
rUob bM bMa klBdlr ntlMd ftod hr^mtlit down in 
tbrOr. J. A- Allan. Dr.* n ScuJdpr hwi i-on, 
M«d ib* lift of buli«rnic8. ftod Frot. Jobn 
tkooun, □( OiUwa, CBcadb, hw pTap»r»d thH llat of 

Sluob p^iM Ilk* bcMi takoD to regitecUMbCbMoK- 
nptaj oonpinB. ud th» aaUior !■ iadvbiMl to Dr. 
Fnnx BoaM and otfaers (or aarervl titltn and liii)ii.ir- 
' itniiceaEUiaa: ftad It laboptdUiAtt Ms feature of 
ibooEVUl raeomsiand It to eolln.'tiira of Ameri- 

II 1m bop*d that the toIuih* will hits ■>• a aulila 
tlH lAbndar coMt for vkn iit« of trafellcrm 
ohtHDfln, aiiortanMn. ^rtlitii. and iiatiir>IUta, tta 
'^nD W Ummw buarHt«4 in ceocrapiuul and blacnn 
mlatndtoa. 

SlSpp., S**, «8.«). 



RACES AND PEOPLES. 

Br DANIEL G. BRINTON. H.D. 

"Tbe book U Rood. tlKiroa|rii)r sood. nno] win taufc 
imato tb* beat aoCMlble ateninitanr etbuui-nphy 
I onrlaafoatco-"— Tk« Chrttffwi Union. 
■'Wu Htrotit;!; rvconntt-nil Or. Brlnton'fl -fUnoa 
■otl P^oplcB' t« botb bvglDiicn uir] ai^liulani. Wr 
»Tl^ nol Bwarv of anr otbvr r«c«Dt work on th(> 
volvocn of vfaich It tnatn In tba Bngllab Language." 
—AMialir Qaarlrrtif. 
"BU Uuok l« iLEi asoellvut OTDs and <n> can bMirtJIr 
>ocDm«Dil II a* *n introdDOlcrT flOAODal oC eiluiol- 

"A uaeTul and nadij UUMvatlna work, which da- 
re* xa bo wldo^ rwad and atudlod both In Eurupe 
I Amerioa."— irHghton CBn*.) fifraW. 
'marolanM I« moat aUinolatlay. It ta writton 
rttt Ktftkt olaftiBMB, ma that ao^budr can undir 
tandVand wfaHe In atnaa warn, u«r(i>rc«, au[>«rnc'ifti. 
runa tcft well the oomplotc iwld of bumaully."— 

ta AVir } uTt Timrs. 
"Dr. Brluuic Inr vain bis ■olevtUlo llIiuilTatlaaaaiiil 
Dttaaurviiii'iil* Kith an lndM«rtb»bl« ehann of bat- 
ktloo. wi llial 'Kau«a acd Peoploa," a*ow«dl/ a rrv- 
M of <lUoov«r«i1 iMTia. la In rballtj a atro&icattni- 
jlant to tb« ImafEinatioa."— PhUaosIphla FtiblU 
dvtr, 

-Th« work ta Indlapaiia^latotbe atudeut wlin rp- 
qutTM ati ititelll|[bitt pMa to » oouiM of cthao- 
grapblo nttMxig. —n/laiMphia IHm*: 

Price, poslpnld, 91.79. 



I.D.C.UODGBS, S74Broadvaf, HewVork. M. D. C. HODGES, m Broadway, N. Y. 
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THE MODERN MAUDY ; or, Sflf- 
ferers froin ' Nerves.' 

An Jdtrodactiou Co public conxiJffratioo, 
from ft non-iiiMliOAl point of view, of a m>u- 
diti(m of ill-b«alti] which in jni:>r«iuiiiglj 
prevalent iu all ranks uf socivly. In tb* 
fimt part of this vrork the sutbor dwella on 
ttie erron in our mud« of troMting Nvurwt- 
thrraia, COli«cxtUMit on the widf ii^oriuice of 
tho subject vrhicb still prevails: in the weo- 
OD<l part, attv&tion is drawn to tho principal 
cnuftPK of the malady. The allegory formlntt 
the lutruduotiou tu Part I. (^ivaa a hriof hia- 
tory f>t iKTvouF rxbaoation and the modea of 
treatment which have at various rimea been 
thuiwbc Kuitablo to this nuMt painful and try- 
ing disease. 

By CYRIL BENNETT. 

IS'*, IS4 pp., $IM. 



THE WINNIPEG COUNTRY 



IJH, 

RODCHIHG IT WITH AK EaiPSE PARTY. 

A. UOtillKSTBR FKLLUW. 

(e. 8. acrnosa.} 

With thiity'two Illaatrations and a Map. 
13*". J1.50. 

"The etorj u a plquuit. cood'huBorod, entertain 
l&H narrative ot % caiiio« rajiute. A nest«r, prettier 
btKik la nldoa seen."— i^(«rarv n'oria. 

"Tliti Is a sprtjibtlr narrative at p«T*onal ls«l- 
dcttt. The book will b« a plcaaant reinlndiir to 
maor ot rottcb esperl«nc»i on a fmatli^r whlpbts 
rapldlr reeedlaik"— £oa(oR Trantrript. 

" Tbe plature of our dciolato North- vcatera terri- 
tory twaDtF-Ovi! TfAra a<a, In emntraat with Ita 
olTlli)i«d aapoet to-daf, aad tba ptoasant loatiuMi ot 
thr wHtrr a stTlo, eoiwtitnt* tbo claims at his llltle 
book to prraent stt«Dtloa.*'— Th« IHal. 



THE AMERICAN RACE, 

Br DANIEL G. BRmTON. M.D. 

■-Tbe book ignDpofuDiieuallnten^l and (slUi.>."— 
Inlrr Ornin. 

•• Dr. Dauli'l d, BrtDton writes as ilieaokcowledgeil 
aaiborli7 of the subject,''— PA ifacIrJpAiti Prr»». 

"The work will be of geuuiue v»lu« to all wbn 
wlah to know tbe aubstaaea ot wliat has bv^n foaud 
out about th» luiliiteaoua AmarlttaiLs."— .Vafvrr. 

■■A QHtaterly dIaoasalOB, aad au esample of the 
auaceatful edueatloo of the powers ot obsefratloi)." 
—PkUadmlpftin Lnlger. 

Price, poalpAid, 9^. 



The American Geologist for 1892. 

Bdlted bj Iftor. t(. Calvtx. ITolrvnft; ot lows; Da. E. W. cl^vi-olk. tiuohi«l CoU^p; Jobk EvaavAM, 
tsrette CoUmm : ria. I*«iiiiif(ih Fiurin, rmn. Ilott. Boc; 1'bof. P. W. Ca.tui:'. Colorado CoUaiita; 
..jOV. RobT T. utLU r. S. irHcaii'ju tiurvcy; DB. AHpaav C. LAWBo^, I'Dlwrultj' of CalUoruls; B. D. 
lAUaacar, Fuiverslty of VTlvfiDBiu ; Juairu U. Tyuaat-i.. Gm>1. Bur, of Canada: E. O. VuMfcn. MianoBola 
QeolOflc^ Surtny: Paor. I. C, Wntra, CuHifrally cC West Virslnla: Paoi'. N. H. Wikcbill, t'siTetsltr 
ot UtnaMota, Kow In Its IXth volunw. |4 St prr year. Bampio crtiplri, KO rcala. Addrcaa 

THE OEOLOGIOAL PUBLISHIKG CO., Minneapolis. Minn. 
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Health has its weight. We 
cannot go far above or below 
our healthy weight without 
disturbing health. We can- 
not keep health and lose our 
weight. 

It is fat that comes and 
goes. Too much is burden- 
some ; too little is dangerous. 

Health requires enough 
fat for daily use and a litue 
more for reserve and com* 
fort That keeps us plump. 
The result is beauty — the 
l>eauty of health. 

A little book on careful 
LIVING shows the importance 
of keeping your healthy 
weight. We send it free. 

-k iT<ABowin,Ch«HlMa,t)sSoaihsihAnw. 



PITDLICATIONS. 



THE BOTANICAL GAZEHE. 

A tQoathly illuKtratvd ioumal of hotnajk 

all ita depsrtoienta. 

1} e«nt« a number, Ss.jo ■ jrear, 

PUBLISHERS fiOTARICAL GAZEm 

BloomlitKton, ttid. 



Address 



JOHH IREUND'S Bookstore. 1197 Broilnr 

ilitirUj-: It Is a cood alacp id dtvi; Into ob Uks war ns 



or down (own to MUct hooks or ftaUoam. Bblbsk 
Is well setoetad sad cmbraceaatl ihciiewaBidiMSd 
lMmks as SD«n as Isssed. Oat^t-umx uiiii liswii i 



onlnbr malt with cT«r>- raoOdennt uJu thtSr waBta 
"111 b* aa wall *iippJlBi1 aa Ir bayliut lo penoo. 



B 



aCK KUMHI'.RSan'lconplMsteuollcsdiaiMtc- 
uinrk Kitft ;*w AM. MAG. EXCIlAltGL 



SUMMER STUDY. 



SEASIDE STUDY OF BIOLOOT. 
THE BIOLOGICAL UBORATORY 

OF THB 

BROOKLYN INSTITUTE: OF ARTS & SCinCES 

at Cold fiprinff Harhijr, Vong ttland. 

will open HsThlrd SsaaanoQ WsdoaadsT, Jvljl^iad 
will close to vtudeots oa Aag. ttH ApplicAUoas Ut 
admlsaloD or for clrtnilBra ahoold b« addnaasd to 
pRor. llanaanT W. cosx. Pb. U-, Director, oars «( 
RrtKikljra luitltuts. BiDoklju. S. T. 



Amherst Summer School 

of Lanffuam*, Art. Llteratnre.rbamtMrj-. DIstlieBal- 
loa, Lllimrj Work, Hiaif.rv. sod Politliral Ecoaom;. 
Blstoeath sesatoo »;>pqj> juIt 1, Ifw Pur prooatt 
aOdrusProt W.I. UnNTArit'K. A'TU.-r<t. U^ik. 
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JJmrv F. OMborm 376 

I)«t«Clionof Artificial Ovtua. Ororg* 

F. k'u,,; 278 

Artificial Produclion of Tuiation 

ot Typea C. O. Whitman 277 

Th* "HonffnU" Langusg*. D. O. 

Brinton 277 

lotto TUB rcBIJSBKtS 277 



FXttWrMI AC tbfl Poai-OffiMor New Tort. II.Y..U 
SMond-ClaM Mall HacMr. 



COMPANY. 

95 MILK ST., BOSTON, MASS. 



This Company owns (he Letters 
Pnt«'ut Kranted to Alexander <ira- 
bHiii Uell, >lar(.-b 7th. 187U, No. 
I74,4«.V «M<I .Tannary :tO, 1S77. 
No. I»*0.7*7. 

The TriinHDiiHiifon t>T Speech by 
atl known Tornis »t t:LGCTRIC 
»PKAKIS« TELEPHONES hi- 
l>liise» (he rieht Beeiiretl to this 
Company by the above patents, and 
rendern eaeb individual nseror tel- 
ephones, not riirnisbed by It or its 
lieenKvex, rc-HpouNlble for ttuch un- 
luwltil use, and nil the couse- 
qnenc^K thervol and liable to ttult 
therefor. 



Hex Mefkod of ProterJing Propsrty 
from UgMning. 

The LightDing Dispeller. 

Price, $20 to $30.— Acw-rding to »ijfc 

Tbe Potent Ligbtnimr DItpellvr it a ooodnc- 
tor Rpeeially (teiigntil todiiaipAtotlia trmrgj 
of a liKhLuiafT discluirK*,— to pravaot it* 
doinp harm.— placius vomeCUiig la Ita path 
u|>oii n-faich its rapacity for causing damage 
may be expanded. 

No recordad cano of ligbtaiog itmke baa 
yet bMB cited a^nit tbe principle of the 
Diip«II»r. So far ac Icnowa, tho dtttJpatioQ 
of a condactor luu tOTariably proleotad oodar 
th« conditions omploy^d. 

Corrmpondiinco ■o)icit«d. 

AQENTS WANTED. 

The Anieric&D LigbtoiDg ProtecliOD Compu; 

United Bani( Building, Sioux City, Iowa. 



ipeecb Reading and Articnlation 
Teaching. 

By A. MELVILLE BELL. 

Pr«etii^ Inicructiona in the Art of Beadlae 

Speacb from thx Uouth: aud in t!i» Art of 

TeadiinK Articulation to th« D«af, 

[Ttxt Wwk-irrttt«a at Um msnatlon of MIm 

Samh Paller. Pitoetpnl ot Um Boraea Jiaiia tfolioDi 

lortb*- Deaf. Bomon. Mau — U, no lar aa knoira. ttte 

flral TmatlM pDblUluxl on "Spcrcta Ko44ltQr."J 

rro%m lTln«lpaU of InJUittitioHi for tht Ittaf. 

" ailiiilrtilitr In tla L^oncluriiHa. olB*meaii *!td ttam 

40111 tmm i4(;bnlc>AUtr." 

*'Tli«almpliclt; uul pertctiUaa of tbU llttis book. 

" Full uf •not and hrlphtl obHi-rsUona" 
** A r<rr laterMtlDf and Taluftblc work." 
"TIi« ntlaa ftre cleBTlv rIiad »iid will bn of iirvKi 
Otmiy." 

■' Erery artloulatlon loaobei ■boald acudf It." 
■■A nodal at olMniMa and BtnpUcltT. vltAoul 
lMTin(aii]r uf thp pui^llngsyiBbola (bat Lroublnlb« 
ootttBlODmlnd. . . . TheaserelaMalTenliiapcocb- 
rvadlDK frum tho Upa an aaiiaolaUr wteuMtlnf . aad 
o( crwit Inportaboe tor the alndenl of phonetic*." 
— Modrm fAtnyuoQr jVofi"». 

*,• Th« aljovv work may be obtained, by 
order, through any booluetlor, or post-frea 
on receipt of price, from 



SCIENCE CLUBBING RATES. 

10j( DISCOUNT. 

We will alloir the »boTe diacounl to any 
«ubiicnb«r to Sflencr who will aend uii as 
order for periodicals exceeding tlO, counting 
«acb at ita full pric« . 

N. 0. C HOOG^S, 674 Broadway. N. Y. 



INSECTS AND INSECTICIDES. 

A PRACTICAL MANUAL, 

Concerning Xuxioua Inwr-i.^ ami the Methods 

of Preveatiu(5 tli^ir Injuriea. 

By CLARENCE M, WEED, 

Prof««»or of EiilomolO);y aod Zoology, New 
Hampshire .State College. 



WHAT IS HAIO ABOLT IT. 

" I Ihlnk tbat rcti havs gottaa togatfanr a car; 
aaelui u<I <raluabl« little book."-Dr. 0. V. Bll^;, 
V. S EniomuloKfat. Waablngtan, D. C. 

"It U eKeollant."— Jftmoa Flacebatr, DoaUnloD Ed- 
UHanlDfin, Ottawa, Casada. 

■'I amwvIlpIaajeilvKb li. "— Dr. P. U. Betamer. 
Editor American JgrievilMritl. K*« fork 

"U apema to me a pwd aalHiIunoI tba mattac 
wbiob arery (arauir and tnitt Rtower oufbt to aay« 
•I bla Inuuadiate oontm and. "—Prof. S. A. Fotbaa, 
Stata BatomolORin et nilooU. Obanpaiipi. III. 

"A iteod b(iok.ati<] ti la Beaded."— Prof. L. H. 
Haitej. Uumell L'nlreralCj-. 

"11 la ana ot Iha beat hooka of thn klod 1 have 
arat eaeo."— J. Pceameni Ulokmao, Aitnouituriat. 
Ohio Bipertmenl Station, Colurabua, ObtQ. 

■'lahaUfEtadlF reeemniend U."-ProI. A J. Cook, 
MlrhlKaa Agrloaltural CoU«Ke. 

Prtee, <1.86. 

Sent poalpatd to ao; nddniaii on mcelpl of price. 

R. D. C. HODGES, 874 Broadway, New Tori 



THE RADIOMETER. 

By DANIEL S. TBOY. 

This containH a di»i.'u<iBion of the reaaons 
for tJieir action and of tbs pfoenouaeoa pre- 
seatvd in Croolcos' tabee. 

I'rlcc. poafpnld, 90 cents. 
N. D. C HODGES, 6/4 Broadway, N. y. 



QUARTERLY. 

THE INTERN.ATIONAL 

JOURNAL OF MICROSCOPY AUD 
NATURAL SCIENCE. 

THE JOURNAL OF THE 

Postal Microscopical Society. 

Edited by ALFRED ALLEN. 
$1.75 Per Year. 

To 5ci>n» nilMicribcrs, $1.00 for one year. 

H. D. C. HODGES. 874 Broadway, H. ¥. 



se Hicauc m.. trxHDKM, K. J. ( 



Tbe plcrorea bare rom*. «sd tbe B laneawtadaad 
body M Vlaaaa me perreeUr-ae well H ear i erar m| 
tar \A Cbat'* aajrlac a gaoA dral. far I haT* aai b) eQ 
the dona In New Yin-h-and In all tba dUaa loo fina 
BoMon to yaw OrlBani), iim I »uit • acMw of tham, 
aut Aaafonaaat. 

Pleaae pnatme MX awn, HUMO Mfla, oa the larce plala 
cardfl, and 1 wtU aaad orer for them In ak«ni a weaa. 

Wall Wliitmaii. 

To F. Gntekunst, Photographer, 

712 ArcbSt., Pana. 



Fine Pictures 

at Moderate Prices. 

HIGH. CLASS 

ETCRINOa, R>l0R*VTKO9, ATfO WaTCE COLOM. 

FREDEItlC'K KKPPKL & CO , Vhvax. and 
20 E. lOtbSt., bet. L'uioa S<iuar« & Fifth Are. 

' AUTHORS AND PUBLISHERS. 

Malertal arraii(*d and comiiUnd for all kloda at 
worka, eioeptlan flcUoa. siatiaiiea ■ apeaiaitr. 
liidHilac and eatatO|ratiMC- AddtaM O. B. BIVKR, 
«Xi H. imb StrsK, PbHadalpUa. 



PUBLICATIONS, 



THE LABRADOR COAST. 

A JOURNAL OF TWO SUMMER CRUISES 

TO THAT REGION. 

WITH NOTES ON ITS EUHLT DISCOV- 
ERY, ON THE ESKIMO. ON ITS PHY- 
SICAL GEO*.iRArHY. OEOLOOY AND 
NATtTBAL HISTORY, TOGETHER WITH 
A BIBUOORAPHY OF WORKS, ARTI- 
CLES, AND CUARTS RELATING TO 
THE CXVn. AND NATDRAL HISTORY 
OF THE LAUKAIIOR PKNIN.SULA. 

B; UPHEUS SPRIHG PICKARD, I.D., Pti.D. 

SparUDca Mid oraltbolocUta will b« loMn^>tl^4 lo 
tb« Uat uf L<bf»dur blrdii bj Mr. L W. Tomer, 
wbleb Uh t)«ea UodLT nvlMd Mid browbt dovn ic 
dale bj Dr. J. A. AII«d. Pt. B H. 8cudd«r liaa oon- 
iributMl tba liitt of butMrtlM^ aai ProL Jolui 
llkC««Ui,otOIU*a.CBDa<l>«basprepftTwl the hat rif 
Latmd«r plant*. 

Mooli paJaa hui be«D lakeo Ui r«ad«'r Um hltillojc- 
|ubj Bonplolo, KDd the ButliDr In iGdebled to Dr. 
tnM>BM«ai>iJ iillieia forter^nl tllletMid iroiKir- 
tuitsaoiMtloiiiiUKl II )■ hoped Uwt tUa loature of 
tb« bookVUI r«comEu»nd H to collwilon Of Amrrt- 

Il la kupM) that tbe f oliitnw will aeiT* im a Kulde 
to tbo Lurador eoaal («r \ba um ot travvlleni. 
jM]ht«ie«a, niortaaaaD. artUta, mini naCuratUt*, n* 
■mM u tttOM InlenwM In geofispbloal and blaton 
«al atudlM- 

518 pp., 8", »8.50. 



RACES AND PEOPLES. 

B7 DANIEL G. BRINTOK, M.D. 

"Tlu> book iigwuil, th<irr^iiu)ilf i!ii<.<<). "id olll 1i>ajt 
ii>aukiti the boot arr-rMlbln nli>iui^ocanr Atbnogrnpbjr 
la our laoKUSBV.'' — TAe Chriittaii Uniiitt. 

"We atrniiKi}' recxtmaMuid Dr. Brintab'a 'RaciM 
and P«i^«a to both b*i[lanera and aohnlani. Wu 
are not awam of aar oUxet Noeat work on Vtt 
•Olent-'e ot ithti<h It lr«at« In th« En|[IUh lakKoag*." 
—Aakitic, Qtuirtfriv. 

"Tliti liunlc U nn i-tt^clleat na«. anil we cau bvarlllv 
tTOommi^iid It an tu lalioduotory manual ot ottauol- 

ogy."— TVir Jimmf. 

"A Ufcful anJ tesllj inlereiitliia vork, ahlnh de- 
aetroa lu b« widely r<.>ai] Mitl nttidlod botk In Hqrom 
I will Am''ti'M."—Br\glilfTn <Rag.) Brrald. 

'■ThlhTi^IuRii^ U tnaat BimutaUni;. It la written 
wttb criNBl f^lcarueiui, iio tbat anybotly can unflHC- 
■lanil. uiiil wfalli- In aojcc wAja, pDrToTM. supt-'rA-ulal, 
KTUpa rury well lb" oitiniilotw neld of bumaolcr," — 
Thr Acr Vol); /'im*'*, 

"Di. DHntoii iiiieitihtiBciautlflc llluslratlODaaad 
|neaaarem«nu vltb an UttlHCrifaablDfibanaof nar- 
[titioii, NO tbat 'BaoBs and Paa|>lB*.* aiowMllir a tec- 
em Of dl»DO*eKd taou. la la nailtf a Mrooit •tun- 
nlant to Lb« inugltLBtlinL."— Philadeli>hla Public 

"The W01I: la lodlap^miabti' to thn atadent wbo n^- 
qtitreg an InteUlmnt guide to a couraa ot eiluio- 
gi«{>tiIo readinic- — i^tlatUljthla limet. 

Price, poalpald, •l.rs. 
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PUBLICATIONS. 



X.D.C. HODGES, 874 Broadway, Kew Tort K D. C HODGES, 874 Broadway, M. 1 



TBE MODERN MALADY ; or, Saf- 
ferers from ' Nenres/ 

An introduction to public (Kmaiilaratioa, 
from a non -medical point of view, of a con- 
dition d( ni-beallh wliiob Ik iocrvaalBgly 
piYvalL'Dt in all rauba uf sociiit>-. In th« 
tirvbpMrt of thiR work tli» author dwells on 
Che «rror« in our mode of treating Neurajf 
th.cnia, ixinaoqupnt on the wide ii^orance of 
the mibje«t which atil) preraila; in the aec- 
ond part, attoutiun is drown to tho principal 
causes of tlie malady. Hte allegory fortuiag 
the Introductiou tu Part I. i^iveN a brief bia- 
tory of nervou* cxhnoation and the modes of 
treatment which have at Tartoua times been 
thought soitabltt to thb moat puBful aod tr;- 
iag diaoMo. 

By CYRIL BENNETT. 

l2^ 184 pp.. JI.50. 



THE WINNIPEG COUNTRY; 



UH, 

RODGBIHG IT WITH AW ECUPSE PARTY. 

BT 

A. RUCHB8TKR ITBLLOW. 

(a. n. acotMiaK.) 

With thirty-two lllustrotiong and a Map. 
12". *1.50. 

'Tbe >tory I* a piquant, rood-bumonil, vniertaln 
iBff narratire ot a canoe vojace. A neater, prettier 
tcdok 18 saldom se«D."— Lilcrary ITorfd. 

"TlUa la a BprlKhtlr narmtlve of periooal Inol- 
dent. Tbe book wUl be a plaaaaot reminder to 
many of tocutk ezpeitcitcea on a tmntler wblob la 
rapidly reeedinx."— *«(ob TtanKnpt. 

•• The plotnra of our demtaie Morth -vAateni terrl' 
toTT tweotjr-Bva yaars aito. In eontraat with lu 
clTUlEad aopeet lo-d&r, and tke pleaaant teatniva of 
the writer's Myle, evoatltme the clainia ot bla little 
book to preaeni anealieo.'*— !%« DftU. 



THE AMERICAN RACE. 

By DANIEL G, BRINTON, M.D. 

"Tba book U one of uouaual iDteroataDdTalu-e."^ 
fntcr Ocran. 

•' Dr. Danli'l O. BHiitaa wrltaa aa tho aoknowledced 
aulhorlir ot ihii ■ubJf>ct."~I'ttlbut<(lpAM Prtt*. 

'■ Tbfl work irll) bfl ot gnnnlne Taloe to all vbo 
wlah to know chi> atibsUtnnfl of whnt haa beEii (ouud 
oat about tbolnd I (>'■■'■ "ua AnmrlJiaoa.''— ^'ufurr. 

"A maotsrlf dlaouaalon, and an eaanple of tb-o 
■iiocpiufiil Bdaoatlan of the pciwera of obnrTatlon." 
— /'UffidrJjiAlB L»dg»r. 

Prire, posipnld, git. 



The American Geologist for 1892. 

Sdltedby Paor. 8. Caliw. CniriT«ily of lo»a; Dh, E. W. Ci-ivi^i.*, BucLujI Cullggo; Jonn Etkrhah, 
Lafayatii' Ciineoa : Da. Paaairoa CmttKit. PeDD. Bort. Koc.; Paor. r W. l'raoik. Uoltiradu Colleiin; 
Paor HoB'i T mtu 0. H- Irrlftatloo hantij: Da. annaaw C. Lawbok. tTuivpnilt}- of Caltl<:irala: K. D. 
SAi.i»atiaT, UnlTQi^tyof WlicooBln: Joasra B. TTaaBi.iK Oeot. Sar. otCaoiMlA: K. U. CLaioB. Mluneaota 
OMiecUal Buney: Paor. I. C. Wuitk. CulTanlty ot Weat Vfivinla; Piwir. N. U. WinonaLL, nalTsnley 
ol lllaseaota. Now la lie IXtli votiime. S3 K> per year. Sampfe eoplea. SO vi>nta. Adilreaa 

THX OEOLOGTCAL PTTBLISHIKG CO.. Hinneapolii, MizuL 
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PROI'UIETAKY 



Your druggist does not 
spread his plasters or gcla- 
tine-coat his pills. He knows 
that such work is better done 
In a factory. 

Some try to make an Emul- 
sion of cod-livcr oil ; but they 
cannot make one like Scott's 
Emulsion — they'll find it out 
some day. 

There is no secret in what 
it is made of: there is a 
knack in making it. That 
knack ts Scott's Emulsion. 

There is a book on care- 
ful LIVING that you ought to 
read. Shall we send it.' Free. 



Scorr k BowKK, ChewiiM. i jt SeaUi sOt Avmm*. 
Hrw Votlt. 

VoiirdruEsiMiteepaScocl'k Eowlitaa el ced.&vtf 
U]'«4l dni^EiU c*t:r}tobcr« do* $i. 



PUBLICATIONS. 



THE BOTANICm GAZETTE. 

A monthly illustrated joomol of botWf\ 
all ita deportmentK. 
•S cents a Bumbcr. Si-so a jpaar. 

"'^""PUBLISHERSBOTAKICiLGAI 

BlovniliiiitiMit liid. 



JOHH IRELAND'S Bookstore, 1197 Bnsdnj 

nntr Stli Al., f. ivni v«ti I hii i Ut ll>e re«M«aiM «■■■*'■' 
the ('It; L It I. n itumt dUuf iq drup InlU W Ibe 
or down town to Mfect booka or atattoan-r. 
u weU wiected and embraceaalltariKw and 
book* aa toon a* ImuhI. Oat-nt-Uymn inu 
<irnerb]r mall wtib eftny ooeOdciioa tliat 
irlll be aa wril rappllod aa It iNijlriit la i 



B 



ACK NUMBERS anil coi>i»l«(e tetiof laadiai ' 
luiaei. XMtj In. AM. MAG. EXCHAH 
Scliohaiit N V 



SUMMER STUDY. 



SEASIDE STUDY 0? BIOLOOT. 

THE BIOLOGICAL LABORATORY 

OF THB 

BROOKLYN INSTITUTE OF ARTS & SCIENCE 

at Cold Spring Harbor, Ijong Ittand, 



will openltaTbitd Seaaoo OQ Wadneaday, July 0. 1 
will elOM to atudenta on Aaa. SO. Apfillcatioaa . 
admlaaloa or for olrealan ahoold be addreaaed 



Paor. HaavinT W. Ookh, Ph O., Dlreotor, car* ■ 
Brooklyn IciBtltute. Brooklyn. S. T. 



Amherst Summer School ( 

otLtBgui«efcArt.Utaratar>.Cb>«at«try.Kathaowt- 
Ica, UlkTarywork, Hwtorr, and Political S«'>aanf. 
auteaDth ■laalaa OMUt Ja|j 4, 18W. For pronaa 
aditnMaProt W. UVONTAOUB. Amb^rvt. Hw. 



nineraU, 

CoimIIb, 

Casta ol FomIIk, 
Civologlral 

Bellcrnfipt. 



Ward'sNatural Science Establishment 

Mineralogy, Geologj, Paleontology, Zoology, Osteology, Anatomy. 

Send for Circular. ROCHESTER, N. Y. 



fiinirrd AnloinU 
mid Sklni 

noun led 

Skvleiant,' 

An»tonil«-aJ 

noddSfi 

IvTertebraic* 
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PUBU8HED BY X. D. C. HODOES. Ki BR< 



TSKTB YeaB. 

Vol. XIX. No. 485- 



ilAY 20, 189a. 



SiNdu CoPiBB, Tun Cbsts. 

$S.ftO PkK YSAB, IX ADTA.tCK. 



Contents. 



Tne 



OF C»1L0&BN.— II. 



Orowth 

Frtim Bocu S81 

Tub B&qoxlvn IxBTiTL'n and Political 

SciCToe 282 

pKKPAItATION FOB THE StCDT OF HSDl- 

cixK. X. L. noliiut Ruik 232 

KOTtB AKD Nk«8 S94 

CuRRE^T Nona on Ain'BBOPotooT. — TL 

Brtlttd by D. O. Hri-nton 2S6 

Kons OK Local Jabswm. Edpivnd B. 

StmfJt»iok.. - 

I.Ermu TO THK EurrnB. 

BMid}a*tmeots of the Loup Kivera. 

E. L.Biela 

SUtroroi and Crotolophonn- S. 

Oarman 

" Svievtillc " Qviuudc^y, R«jaiad»r. 
" Verittu." . . . 

BooKlbmrwB. 

H«l«nEoller ../ S81 

Bact«riolo);ical Dts^iuMii S81 

AMOKO THK lllMLIHIIEBJ Sfi9 



287 



368 



$90 



290 



b(M«d ftt tfa« Pmi-OSm of Maw Tork, N.T., m 
SecottiUlua MaII MAtt«r. 



fJex Method of Protecting Property 
from Lightning. 

The Lightning Dispeller. 

Pnce, S20 to S30.— Aocvrdlng to size. 

Tlw Patent Lightning Disj>ffn«r is a no&duc- 
tor ap^ciallj daai^ad to diaaipat* the voerg; 
of a lijjbtDiui; ditcharKe, — to pr«rent iu 
dcintr hAim, — plAAing tomethlnf^ in ItA path 
upon which ita capacitj' for cauunf^ doniAfje 
may b9 expended. 

No r«corded caae of lightuiux stroke baa 
yet tweii riit«d agaiiut the principle of the 
Dispeller. So far as known, the dinipatioa 
of a conductor has inTariably protected under 
th« coiHlitinii* »mplo]r«d. 

Corrv«poui]vDC« aolicitod. 

AGENTS WANTED. 

The American Li^btnln^ ProtectiOD Company 



INSECTS AND INSECTICIDES. 

A PRACTICAL MANUAL. 

CoDC«raing Noziotu loMDta and the Methods 
of Prrventiog Uieir tnjnries. 

By CLARENCE M. WEED, 

ProfoMor of Entomolocry and Zoolo^, Kew 
liampshire State Collefce. 



WHAT IM S.llO AHODT IT. 

" t think liiat you hkrvi f otten t«K«tli*r a vwj 
UMful m»A vahMMe littte boak."-Or. 0. V. aibir. 
D. 3. EnuuBolnnlat. WMkhiuctou, D- C. 

'* It U •uialtoat." — Jmdm fUiWker, I>c»atnUia En- 
lomrtlaim. Oltawa, CMi»d». 

" t am voil phuwd vlUi it."— Dr. p. IL BeuoMr. 
Bdltor ATMritatt A\ir1cult%TUt, Kew T<nk. 

"Il (Minia to ON a KDOd aalMttgsof tlie uwltor 
which erniy tkniior and tmlt Krower ou^t la Iiatb 
•t bia liiiiD«<llatn Qoarawod."— frof. 8. A. focMa. 
mate BototBOlOKiat ol UUnala, Chkmpalfii. ID. 

"A MWd bonk, and it is aeiMlMl." — Prof. L. H. 
Ball*;. CoraoU Cnlfanlty. 

" It li woa at tte bMi books □( tho klad 1 bare 
erer aeaa," — J. PreenoDt Hickman, A|:rli>iiltiiriat, 
OUo Bxperlmvat Stattoo. Coluoibiu, Ohio. 

"IdMURladlr mootnniaad It. "— Ptot A-J.Cook. 
■loU^^aa AKiicultural C(ilt«if(i- 

Prlce, t\.%&. 

Sent p(.«t|nild to %aj uldrvaa oii n>M>lpl of prton, 



Umted Bank BuiWing. Sioux City. Iowa. »• D. C. BODGES, 874 BfWUlf aj, HCf lOfk. 



Speech Reading and Articolation 
Teaching. 

By A. MELVILLE BELL. 

Prict, 2ft Cmta. 

PraiOtiRal liutructiuuB iu the Art of Beading 

Spe»ch from the Mouth ; anil in the Art of 

Teachinc Articulation to the Deaf. 

[Ttila Work— written at tbe augceatton of HUa 

Sa^ah PuUrr, Prioolpal of Uui Bonce Mana Sobool 

for tb» Draf. Bonloci. Maaa.-'la, mo ttr aa known, tbe 

Beat Trttatlar [tubllati<-d on "Spoaob BoadlaK "J 

From Frlneljtmtaaf lmalllt4Uota farthr I>rrmf. 

" Adialrable la Ha ouDelii«ni.ii«, Qlv*ni«iM aud true 
(]o(u traai tnchnlcallt*." 
" Tbe alDipllelty and pertMllon at thla Utile book. 

" KaU of axaoi and bolptul obMrvetlona" 
" A rerj latarMlluK and valuablo work." 
"Tbe ralea an: cImu-It k1*«d and wiu be of rtmi 
otmty." 
- ETtry attkuiatloB teaoher abould atndy It." 
"A ni-Hli'l iit .^teaneaa and alniptloltj. wtUitmr 
baTlaican;ot tbepassUacarmliohithat tr«inb]*Tb« 
oomnoamlud. . . . Th«exeniU««Klv*<n Inapeeoh- 
rradlBX ttotn tbo Up* are M^eelaUy uitateatlnit, and 
o( IToat Importaniw for Ilia atudant »f pbanellos." 
— Modern Lanjruaji! Sotet. 

*«* The above work may be obtained, by 
order, throngh any bookaellor, or post-free 
on receipt ol |>rice, from 
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THE LABRADOR COAST, i the modern malady ; or, sof- 

ferers from ' Nems. 



A JOURNAL or TWO SUMMER CRUISES 

TO THAT REGION. 

WITH NOTES ON ITS EARLY DISCOT- 
KRY, ON THE ESKIMO. ON ITS PHY- 
SIOAL QEOORAPHY, QEOLOGV AND 
NATDUAL HISTORY. TOGETHER WITH 
A BIBLIOGRAPHY OF WORKS, ARTl 
CLES, AND CHARTS RELATING TO 
THE CIVIL ANI> .VaTCRAL HISTORY 
OP THE LABRADOR PENINSULA, 

By HLFHEUSSPHUIG PACKARD, lD.,Pb.D. 

BpommieD Mid ocnttbalOKfata mm b« iKUrcMCcd Id 
Ui« list of L*l>r«lnT hlnln bf Hr L. W Turaur. 
wblob bM b«ea kiaiUj reTl«6il u)4 bmucht dc^WB to 
il*le by Dr. J. A. AJt«n Di. K B. Souddar bu ooci- 
trtbaied the lUt uf butterfllM, ud Prof Jobo 
lfM<«uii,o(Oii*w*,r«Dail*.hwi ptvpATed Um) lint o! 
L*bndOir pl»DU. 

Maoti pulas luui li*<>ii takon to mndarUiBbEIillaK- 
i«(ib)r coDiiilMo, kod ib» kiiihor !■ lodibtsd M Or. 
7r«i» DiuM uiil uttiprs for ■ov*r«I Ull«« uid impor> 
tuit auKEnttQnB;ttnd It lshop«d tbftt iblateManioI 
ib«i boot «rlU reooininnQd tt to eollnoton u( AmeH- 
tana. 

It Is bnpod d»t tint *olai»* will aair* •» » icuMp 
tD tb» Lttbndor eout tor tb« «■« of tMrvJiun. 
jubuniMt, niortBiiHa. »rt)Ma, «ad oatiinllata. aa 
«*llMith>weIni«nAM)tBtK«frft|ibtc»l >od bUtorl 
mlatadl««. 

513 pp.. 8MS.W. 



RACES AND PEOPLES. • 

By DANIEL G. BRINTON, M.D. 

■*Tb« book la K»od, tbcrouatilj RiKJd. mhI win long 

NmalD tho hrxt uicruiblr rti-itii-uCary oCbUDicra^J 

In onr l«iicn»ite."- rA« ChrUtiiin Vnnm. 

"W» utroD^ly ivcomniAiMt Or. HHntdn* ' Hmm 

kud P«up1r8' I<» botb b«(cUiii«ra wi«l xL'tLr.liLiH. Vv 

»ci- Dut Bvaro of any oih«r MCNii wi>rk an tite- 

Mlooc* ot wlilfh It ti«al» U> tkn Buijllab UiticuaKv." 

' —AtitiHe (fuarlerly. 

"HI* bouk U au vxoelteal aam. and wo can bcarcQir 
i TMomMiMKl It aa an InCrodiietoiT nastial of nbnol- 
ftgj,"—n» JilonUt. 

"A nMfal Add KnItT IntvnaClnit work, wbk'li d*- 
r ••«««« toll* wlilM; r»d and atudltd bulb in RiirOpe 
aaAAtatrle*-' —iiriiihton (Oag.) Hmxid. 

'Tblnvoluuiv )■ inimt ntlniiilAtlng. It la wntMD 

iritb KTCft* I'liamnuii, HU tbnt aajrliudj oan iiailvr- 

■laiiil, aud wblle In wjiiip m«)r«. Prrforc^, ■ii|ii*r(li)lBl. 

, VMM T«nr wnUthia complete Ilold Ot boiiianlty."- 

r 31l« Vns Irort: ri'mn. 

"Dr. Brlnloii inTentshUaclnncUlc lUuatratloniaiiil 

iMwuremruU wltb ao mdiuanbabte obana of oar- 

ttUia, Ki thai *IUo*» and Pwiplsa.* avawwllf a r«! 

_rd of dlaMrarbd taota. !■ Id rdatlcj a MraDa»CttD- 

oJaot U> tb9 ImaBlaatlnn."— Pfclladnlpbla 7*>lbf(c 

"Tlw worh ia IndlapeiiaBbletatba •tiid«at who r«- 
t'OOltM Ml ttttallUoot Kuld* to a eoiuwv of vtbno- 
^ ' 'a nmaiagr—PkOadrtjMn Tin^. 



An iatroductiou to public cunHiile ratios, 
from & non-raMliciU point nf Ti»w. of n coo- 
dltion of ill-hiyiltli which ia iucreaitiDKly 
prcTalent in all ranki of tuxHety. In cho 
lirH part »f tliiv work th« utChor dwell b (»i 
the ermrs in our mode of traalintr Neurag- 
tlienia, coiiiint|U(fut oti thp widn iKnonuio* ol 
tho BUbjod which still prevBila: in tb« >ee- 
ond part, atteatjon is drawn to the principal 
mtUL's of tbo malady. The &]l0|>Dry forming 
th« Lntroduction to Part I. gives a brief liis- 
tury of nerTou* vxbauaLion aad the raodas of 
troAlnifnt which havo at varioua tim«a boon 
thought suitable to this moat painful and lry< 
iug disoB>«. 

By CYRIL BENNETT. 

12^ ItMi pp., tl.aO- 
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12". I1..50. 
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manr of roojEb czperloncas oa a fmnller wlilch la 
rapidly r(>eMllDg."—;/««loii IVoasrripf- 

" The picture of cur dp<iialal« Nortk-WMtcnt t«rrl- 
1017 twcnty-Sro ronr* *ko. In aoatcast wltb Its 
clTiUsvdaaiMcctn-dajr. an»l tbapUvaaaat laatunwof 
the wnt«r'Katylit, t^otuilltiito thaotalras of bis little 
book lo proanat attM)U«B."~rh« Diat. 



THE AMERICAN RACE. 

By DANIEL G. BRINTON, M.D. 

"Til* bonk ta one (if nDiiauallut«r«al Slid value. "— 
Inirr ttcwow. 

" Dr. Daaial Q. Brio ton wrtI«a«atta«sekDow1edKed 
suihorltf of tbo va,hi0n."~t^ilvdelpJiia Prtn. 

**Tbfl work will b« of f«uuln« valuo ti^ nU wbo 
wish to know iba •ubslanoe ot wbat bsN bom (ouod 
out abo*it tbe ladlnvootts AiuMiMus." Nature. 

"A uiaaterl; dlsoussloD, and an usamplo of tb« 
■uoo«««rul sduoation of tb« pow«i« vi ubscrrallDti." 

Price, poftlpald, 9J. 
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PROPKIETABY. 



Doctors disagree. They 
have to. There are differ- 
ences of opinion among the 
best ; there will be so long 
as knowledge is incomplete. 

But there is one subject 
on which all physicians are 
completely in accord, ant! 
that is the value of cod-liver 
oil in consumption and scro 
Tula, and many other condi- 
tions in which the loss of fat 
is involved. And cod-liver 
oil has its greatest usefulness 
in Scott's Emulsion. 

There is an interestii^ 
book on the subject; sent free. 
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FOSSIL RESINS, 

This book i« the reiult of aa attefflfll 
ca1li>rt tbe acattero'il nntictia of foasil 
oxclusiT« of thoaa on ambar. Tbo worfc mi 
interest also on ac«otinC of descriptiooa ^i* 
of tbo iti8«cta found embedded in thesa la^- 
preavrfed vxudatious from oarly re^vtatbL 

By CLARENCC LOWN and HENRY BOOTH : 
la*. II. I 
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la wiJI nlasUd and aiabraoea all tbe new aad — 
boeki aa aotn as Issa sl. Oai^oi-town pn 
omr br laao wtCh mrtn oaooaeoc* taat 
wtiw as web antiplfed as If 
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li Reading and Aiticnlation 
Teaching. 
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KmelioaJ Instnictions in the Art of ReadinK 
Bp«6eb from th«< MnuLh; luid in tbe Art nf 
TeacbinK Aj^iculalioa tu tbv Doaf. 

friiis Woik— «Tltte& at tb» Bii|tt«Atton of KtM 
Sarah FuUf>r, Prbuifpal o( Uie Uorwe Haoii Sobool 
tor the D««f . BoatoB. Mam.— la. ao Bu at tawvs. tb» 
fli«t TtmUbc pubUkhed on '*B|w«Ob B«aiUait."] 
jrVom Frin^palaof ImHtutiama fartttelhtaf. 

" Admlrmtilc la Its «ooi>Im<d(vr, elnAmvan uid f fov 
dooa fr«m t«cliaic«lltj." 

"The aliBpli«lt7 uul prrfMUoa of tbl« tllll* biMk. 
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haTllut ur of UiB pvstllai irmboli tbat ircubtv tb* 
eoiBman mind. . . . The«seRilA«ael*ODliispeeah. 
tron tha Up« an MpMlally GitanMtlajc. aad 



of jn»a t Inpartance for tbe atuOent of pboii«tlcB." 
— Aodani Mtiirwifft >oin. 
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order, tbroii^ any bookaeller, or poat-frea 
on rpccipt of price, from 
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PUBUCATIONS. 



THE LABRADOR COAST. 

A JOURNAL or TWO SUMMER CRUISES 

TO THAT REGION. 

WITH NOTES ON ITS EARLY DISCOV- 
KBY. ON THE ESKIMO OS ITS PHY- 
SICAL OKOORAPHY, (iEOLOGY AND 
NATDEAL HISTORY, TOGETHER WITH 
A BIBUOttHAPHY OF WORKS, ARTl 
OLK8, AND CHARTS RELATING TO 
'ITIE CIVIL AND NATURAL HISTORY 
OF THE LABRADOR PENINSULA. 

By U.PHBUS SPRING PACKAfiD, H.D.,PIlD. 

SpoRcmtf] »D<] oniicliolocltts wUl b* latcmtWd In 
Ml* lint <>r LHbrador bird* by Mr. L. V. Turni-r. 

^wttlab li»« iiBca tindlT r«TU*c] kod broujclit duwii to 

Frikt* \>j l>r. J A. AIlM Dr. H H. Seui|il»r Iim ■>•;■■>■ 

tf<bai«d Ui« IIM of balUrfllo, ut4 Pnl. Joiia 

Mmcoun, of Utlawa. Uanada, ba* profarad tb« IM of 

l<Uu»dar pUnt*. 

Maob pMJM has b««D t«kMi to r«Dd*r tb« blMtoc- 

f aaiilir vosplou. aod tb« antbor la lnd«trt«d to Dr. 

*VrMS Bom aad uUien (nr Mt«nl UIIm «Bd Impakc 
!>■! ■■■jwwiliiiii. iiiil II libop«dtIi«ttUsfMUii«o< 
tliM tHwE vdl raoommond it to c>uU««tora ot Aauri- 

It W hnpad UmI tb* rolun* win wito m » icald« 

o tbe lAbndor «out tor tlw um of travellvn, 

■ymcbUiiMui, wMfrtMiMa. •rtlal*. uiit naliiTsliaU, m» 

««ll M tbtxM IntcfMtoil In g«ognpblaal uH himoii- 

oal atodlMt. 

518 pp., 8^,98.50. 



RACES AND PEOPLES. 

TBj DANIEL G. BRINTON, M.D. 

"Tb« book laitood, Uioraushlr icoud. bihI will long 
RVkBlA Uia tMst «o««Mdbl« el»m«DtU7 rtbnosnpbr 
- ita oar IftaBUMO."— T*** CArMHin (Tn^on. 

"W« atroBKlr MconncBd Dr. Briatos's -BacM 

«IMlP«OplM' lo boUi b«tlDI3*n •■") Mbolum, WK 

•n wiC >VH« of Ml/ otbar r*e«at «oti( oo Uut 
rwtoow of wtUi^b It ttvaU 1* lb» BoKliah Unguagn." 

"Bte book it au •iratlvnl oiui, and we L-ac beartlll' 
wurtTiil It a* on Iairo.duccoi7 manual of otbnol. 

"A ■Mtal aad rtallT imcrMtlas «o«li, •rbli'rh d*- 
^-.artf to b* wld«l/ nmA and H^idlvd bnth Id Europe 
.ABd Aourtoa.''— in^Ar'm (Eair.l BmUi. 

"TIiIb rolumi^ \» i>in»t •tlnuilatinit. It la w.-Jtt«D 

vm groat oloanwu. w tbat aoybody can noitat- 

r^and, aud vliilv lo •omc vajaitMirtorce. aup(»rtlGial. 

IfUM Tvrr well tbo uoaipM« nald of bunuuiltjr."— 

|aV IVinv ruri Tim**. 

"Or. Brtnton iDVuaia hU aelMitlAc [UuaCtatluotaDd 
[■DMaaaremeots with an liid»Mirtttkbl« cHam of nar- 

loa, ao tbat 'Raoan and PonplM.' aTr>«i)dtj a t«iv 

i o( dla«OTATMl faota. la tb tVklitTkStronaBllm- 
LwaDt to tb0 Imaglgtallua."— PbllBi)i-I|>hlB /^ttili'c 

**TIm irork Is l»dt<|i«DiiBl>lo to tlio Mudeat «bo n- 
qalna u laieiiuieiit foid* to a ooiin« of mmo- 

I'rlce. pcMlpnld, 81.75. 
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PtTBLICATIO^fS. 



THE MODERN MALADY ; or, Sof- 
ferersfroffl 'Nenes.' 

An inlroduc'tion to public coniiitioration, 
frdoa ft HOD -medical point of view, ot a con- 
dition of ill-haidtb which li iacrcwln^ly 
(in-'valunt Id bU ruikt of society. la tlis 
flmt part of tbia work the autliur dw«lU on 
the orrora in o«ir luoda of trwtUn^ Nooraa- 
tbonift, OOnMqufDt od the wide iKnoriutce of 
thflaubjc<;t wtaicb still pr«vulii; Id th« mc- 
OD<l ptri. BttvulioQ is drawn to tbo principnl 
vauxes of the maladj-. The alloftory forming 
the Introductiuu to Part 1. fjiTW a britif bia- 
tury i^f ncrvmi* rzbaustion ond tlie tnodw of 
treatment which have at VArioua tiniM b«ftD 
tbuu^bt !iuit»bl6 U> tbU moat painful nnd try- 
ing diseaso. 

By CYRIL BENNETT. 
13", 184 pp., »1.50. 



THE WINNIPEG COUNTRY; 



RODGHIHG IT WITH iH ECUPSE PARTY. 



A. BUCaEHTBK rBLLOW. 

f», B. ■CI-DOIR ) 

With thirty-two lllastr&tions and ft llAp. 
13". tl.W. 

"Tb« atorj' la a piqaanC, gwid-buBiorvd, natortaln 
lug aarratlro ot a vaoo? roraga. A noater. prottler 
book la scldon wfva"--Lit'Trorv W^^rtd. 

"Thta la a aprlgbtlr narrative ot penooal Incl- 
dent. The book wlU b« a plasiat rMBlndsr to 
tnanj oi rough eiperianOM oB a fnatler wUoh la 
tapWIj raced log. "—JBotfon Trmueripl. 

" The ploture of our desolato I^ortb-weaien tecrl' 
terr tventr-llTe r«Bra ago, lu ooatrut vHli Its 
ciriiiiad aapael to day. uid tl>« pleasant teatnrsa ot 
tbe writer's strle. coudtUuie tbs etaliaa ot Ua UtUe 
book to present attentloa.'— n« f>l'aJ. 



THE AMERICAN RACE. 

By DANIEL G. BRIHTON, M.D. 

■■ Tbfl book U (ins of unuinial latDrrut aad valna.** — 
Jmt*T Omimi. 

" Dr. Danl*! G.BriDtODwrltriaBthoackagwIwlged 
aathorlty o( the nubject."— iTkiiarfnIpAJa Prnu, 

"Tbn work •■lit l)B d( Ksnalna tbIod m all whn 
wish to know tbn HIh■taOl^a at what baa b»nu founil 
out about tbn lodlgimaiu Amortoans "— A'afur*. 

"A maalariT' dlacuinlon, and an nxanipl^ of th<> 
auoocsafnl edunatloii of th* poarvra of ob««rTMioii." 
— nUadtlphia Ijittg^r. 

I'licr, postpaid, %'i. 
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PROPRIETARY. 



We cannot explain how a 
man gains a pound a day by 
taking an ounce a day of 
Scott's Emulsion of cod-liver 
oil — it happens sometimes. 

It is food that he can di- 
gest ; we understand that 
But it must be more than 
food to give more than the 
whole of itself. 

He has been losing flesh 
because he did noi get from 
his food the lat he needed- 
Scott's Emulsion sets his 
machinery working again. 

Shall we send you a book 

on CAREFUL LIVING? FrCC. 



3coTTftBowiia,Ch«i«M.t3«So1nibAfBB. 

Your draggw ks>pa Smr'i EiBulttMi ot eod.arW 
«1— all dwggJMi «> M J wh^w do. ((. 



PCBUCATIONS. 

~ FOSSIL RESINS. 

Tbia book is tbn r<uult uf nn attonpt ta 
coIt*ct th« scattered notices of foasi) ^a■■a^ 
ezcluBiTv of tbom on amber. Tbo work M4 
intercut nlso on account of descriptions pi« 
of the insect* found «nib<*<ld«d in ch«e Inr- 
pr«««rved exndatians from aarly T«-gvbrtJdB. 

By CLAttCHCE LOWN aitd HENRY BOOTH 
12*. »1. 

H. D. C. HODGES, 874 Broadway. 1 T. 
~ THE BOTANICAL GAZEmr 

A moatfaly iJlaitrat«d Journal of betuy in 

all ita departmentM. 

Sj cents a oumbar, f-S" • riar. 

""'«• PUBLISHERS BOTAHICAL GAZETTE, 

HIixxitluiEtiiii, lud. 



im IRELAXD'S Bookstore. 1197 Broadiaj 

SMr lUh St.. la conrsnisat to Uu rvaUttiea qoatur rf 
ledtyi It UagoodjiUMia drop latD ea the war as 
Srdomi umft) lo ■BCoMbaolnarMaltoaarf . BISBMtt 
\ well adectiad and antnoaa all Ihr n>w Bad itaeflard 
books as sooD as Itsnad. {rat.af.-tOHrn iiiiiuliassiaiM 
ordorbr tnatl with evary eaaad.ao* that than waaa 
W111 b« as well roppUtsl as tf buying Id Mrson. 
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ACK NUMBERS andceraplcicMlkur ladiag M44- 
innri. Kta itw. AM. MAG. tXCHANOC. 



EDUCATION AI* 



R08E POLYTEOHNIO INSTITUTE, 

T«rr«> Ustita. lad. A CoUag* of Eaglonoriag Wad 
cDdownt. wi^ll.Multip«d. CoarssB lo Hvohaatcal 
ElMineal. Civil KbgiaMirlBg sad Chssilslrr ntM. 
■1*11 Maobiae ?bapa, ]>abor»li>[lHi. Drawing E«oiB* 
Library. BipaosM low. Ad4rpu 11 T RUUT. Prsa 
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INSECTS AND INSECTICIDES. 

A PRACTICAL MANUAL, 

CoucerainK Kozlotu luaeota and the Methods 
of Preventioi^ their Injuries. 

By CLARENCE M. WEED, 

Professor of Enlomology and Zoolo^, Xew 
Hamp»hirr State Collvgv. 



WHAT 18 SAIB ABOUT IT. 

" I think thM ¥au ha*« gutlan togetbnr B v«r)r 

umMI and Tftlaa&l» tltU« book."— Dr. C. «*. HUf>r. 
r. S, SntaRtoCuf iat. WaaUngtoo. D. C. 

"It U exavUaat."— Jkibvs nirtcbar. Dominion Eu. 
tomotoctat, tniawa, Canada. 

>' 1 am w«U plMMd Willi It."— Dr. F. M. Bnatur. 
Etiittir JwKWwni Affricvlhtritl. Sew Ti>»k. 

"It aoMDi to me • fpoA aeleo t loa of the natter 
wbi«b «TMr fanaw aod trail itr«wr oucbt lo liaTo 
Kl Ilia lanoedlate oenniwu],"— PruL 8. A. TorbM, 
liiata Baiocaoloclat of ItllaoU. Cbaiapalga. Ul. 

"A toad book, aod It u MMtod."— Prof. L. U. 
Balt«f, Cornell rnUomty. 

■■II k oa« ar tlio beat book* ot the kind I bare 
ever eeen. "— J. ProeniMit Blcknao, Aarlcullurto*, 
Oble Bspcnmrui Stktkin, Cuhtmbaa, Oblu. 

■' I klikll Klaillr riKwmuiiiud It."— ProC A. J. Cook, 
Micliliiaii AKrlrruttural Colltige. 

Price, «l.a<. 

Stat poirtiiald !<■ aa; eddnwa os TiM-'Ipt of price. 

H. D. C. BODGES, 874 Broadway, Hew Tori 



NeiD Method of Protecting Property 
from iigktmg. 

The Lightning Dispeller. 

Price, S20 to S30.— According to mt. 

The Pat«nt Lightning Uia|>el ler t* a condae. 
tor ipeciallf deiigned todicaipate the energy 
o( a lifrhtatng discbarge. — to prcTvnt ita 
doing barrn, — placing soraeUiing in ita path 
upou which \i» capacity for eausinjf ilaiQag« 
maj- be ez)Modod. 

No recorded caaa of lighCnlbg aCroke h«« 
yet been clt«d agaiuat the principle of tbe 
Dispeller. So far m known, the diasipation 
of a eondDCtor has invariably protected under 
the condiUons employed. 

CorrMpondesM solicited. 

AGENTS WANTED. 

Th« American LfgblnlDg Proteclioii Compaoj 

United Bank Building, Sioux City, Iowa. 
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^1 Ju*t piihlishM. vritli nntnproua Illnxtrntiona, ISmo, 73 oeuts. 

H A Guide to Electric Lighting. 

fOtt HOCSEHOLDERS AKD AMaTECKS. By S. R. Bottokb. author of ■•Electrical InstmraeBt-miiltiBg." " BlectromoCors," 

''Electric BelU." etc. With many Illuatratiotis. Price, 75 cent*. • 

A t-^-i>nUr p)ldr br k wtfU-kaomi writer. giriBg la clear and eaallrtndenitood laamiM:^ the tufonaalloa j to tboee about to Uitnnlaee the etee* 

nc Ujcbi iM' Ea«ir dweillBCK. 

J\>rr and RevUetl Edmoti. V rntn., Hto, fH.OO. 

A Treatise on Electricity and Magnetism. 

By JiHtS Clihk Maxwell^ H.A. New and ReTJaed Edition. 8 rola., Oeo, |6.00. 

The Optics of Photography and Photographic Lenses. 

By J. Tbaill Tavloh, U'iih C-^ Illuntruti'mj'. Hlmii, fl.-lO. 

Electric Light Cables and the Distribution of Electricity. 

By Stvari a. RcsHEtx, A.M., !.(?.£. Wilh over 100 Illttxtrationa. ISmo, S^.^S. 

The Dietetic Value of Bread. 

By JoMS OcVMjfKU.uw, I-', it, M.S. Vimo. cloth, ♦I.OO. 

The Story of the Hills. 

I Popular Account of Mountains and How they are Uadc. By Bar. H. N*. HtrrcDlxsoN, author of " Autobiography o( the Earth." 
naaieroiu IHuatrationa. ISmo, cloth, fl.fiO. 



A NEW MONTHLY REVIEW OF SCIENTIFIC PROGRESS. 
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VOL. 1. APRIL. 1892. NO. 2. 

PHICK 35 CUNTS BACH KinBHH. AN-fllAI. KI'BNrHlPTiaN, »3.00. 

ACMILLAN & CO., 1 12 Fourth Avenue, New York. 
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PUBUCATIONS. 



THE LABRADOR COAST. 

A JOURNAL OF TWO SUMMER CRUISES 
TO THAT REGION. 
WITH NOTES ON ITS EARLY DISCOV- 
ERY. ON THE ESKIMO, ON ITS PHT- 
SICAL OEOGRAPHT. GE0L09Y AND 
NATURAL UiaTORT, TUOETJUER WITH 
A BIBLIOORAPHY OF WORKS, ARTI- 
CLES. AND CHARTS RELATING TO 
THE CIVIL ANT) NATURAL HISTORY 
OF THE LABRADOR PENINSUIUA. 

Bj ALPHEUS SPRIHG PACKARD. B.D.. Ph.D. 

SpotUiBiii niut cnTilthcilo|laI« will ha lalmvstnd In 

, Ju Hat of LkbMilaT birda ti; Mr. L. W. Tutner, 

lwhl«b hu bvpo kinilty rovlBod nnd bmtifibt down to 

liAuc by Or J. A. Allen. Dr. B H. Bouddm lua oon- 

' 1hul4id ill* iiat of buttarftian, and Pn>r. Julin 

eoaa, at Ottnw*. CttwAh, bw ptvpbred tlic list of 

brsdor planta. 

M neb |)«lna bu been teJiea la render tk^ blbllnir- 

■ptiy cnroplol*. and lb* sntlMr U Indabtsd ui Dr. 

ruut BMAaDdDthcnforwrHftl ttUM^ail tmror- 

it •aHR'uiUoiiB: and It la hoped that tbtaftMtursof 

I boot Will rKomm«iul It lo ooUMt«n of Jmeri- 

it lit hoped th«t the *oitim« «111 lerv* u a nldo 

Va» ubrador oo*at for tb* naa ol lmT«ll«n. 

jChUniMi, (nOTUnHO. uU«Hk uul aUnralUta. as 

•II aM UioM lu«Toatad to BeogrkpUesl wid hlaiucl- 

~Hlat«dlea. 

513 pp., S*", «8.50. 



RACES AND PEOPLES. 

By DANIEL G. BRINTON. M.D. 

"Tbn bdok la^ood. tliun>u|cbly Kood, imil vill Iook 
■nftlo the bun ac«Matbl« vtomootarf clhuoKraiibjr 
•\ oar taixfiiac* ."—TtM CArMlan Vnum. 
"Wa nrcndr reooisraepd Dr. Brinton'a -Rbcm 
1 Peoples' U) both bectiuiots aad aohol&M. W« 

not attam of anj otIivT t«oeui »ork on the 

'adenoeol vhicb it trvars la th^ Boclliib langnaKc^" 
—JUtattc Qtiartrrtji. 
"HI* book la ad ciceUeat on«. afid we c&a boartilr 
DianoBd ll aa mu loirodootory mtuiual ot ntbnol. 
.'»-ne ilonUt 
"A oaaful and rcallj IntereatlnF w<irk. which de- 
res to be wldeUr read wxl aiudlod buih to Eurvpv 
i Atiwrica."— IrriVkfon (Suk- ' Hf^tl't- 
"Tbl« rnlqine !■ luoM tilmuUtlUK- U U wrltt4U 
with KTi-at clDaroaM, ao that najhodf r,ma DDder' 
tUail. uctl vhll* Iji aonie waya, perforoe, euporflvlal, 
I nery wM tli*i ooinptnte BHd nf humaiiltf.'*— 
ew rorJi Timtf*. 
"Dr. Brintou InreatdhisflciflDtUla llloatrkaotiBUid 
MMaorMMBte with nn IndBaaribablaobannot n*r> 
lUkm. aft thkt 'Baceii luid I'oopleA,' «vow»dlr * reo- 
ord M dlaoOTsnid fnetn. !■ la roKlltf a atrongBtlio- 
olADt to the imairl&atloD."— PhUkdelpblk P\tbtit 
Ltda*r. 

"The work ta tudUpiMiaablc tvlhc tlttdeot who r«- 
qnlrva an latvllixncit rulde lo ■ ooura* of •thoij- 
Kn|>hl(! n^iliaii.—naarUlphla limm. 

Price, ptMiimlil. At.fS. 



PUBLICATIONS. 



THE MODERN MALADY ; or, Suf- 
ferers Itoni 'Nerves.' 

An iutroductlcn to pttblic eonsideration, 
rroin 0. Qua-uiediciil point ot view, of a c>on- 
dition of ill-health which ia iDcmuiD^If 
(imrnlviit in all mnk^ of society. In the 
firet part of this work the author dwella on 
the errors in our mode of treating Neuru- 
iheoio, c'onKoqufiQt on the wide ttnor&nce of 
the Eubjevt which Btill provaJla: in the aofl- 
uml juirt, altvutiau is dmwn to tbo principal 
caatca of the mnlody. The alle^ry forming 
tha Introdoction to Part I. givts a brief bla- 
tory of aorrijM* vxhnostioo and the modes of 
triMtment which hare at various timea been 
thuuKbt auitiibltt to thia mcMt painful and try- 
ing disooaa. 

By CYRIL BENNETT. 

12°, l*i pp., |1.5<). 



THE WINNIPEG COUNTRY; 



PH. 



ROUGHlfiG IT WrrS AH ECUPSE PARTI. 



A. auOnSHTEK PB1.1.0W. 

fas. scmDBa.) 

With tbtrtf-trro lUtutraticas and a Map. 

la*. *i.ao. 

'■rbn Btorjr la a ptc[iiant, g'^'x^'bumorsd. <ftit*nalii 
log narratlv* of a cann* rnyat^'n. A nnatiir, rrottlal 
book la suldoni aoMi." — IJiKmry World. 

'' Thla 1* a aprlKbclj DarraUTe of penwDal Incl- 
(InoC. Tbit h>ii>k will be a t'1<>aMaiit reniluder to 
loaOf nf rouKb i>xp«rteiicn uu a froutler which la 
rapldlj reo«<]init."— Jtoatun Tranteript. 

" The plotuiv «( OUT (leaolaiv Jfortb-wealern i«rrt- 
tcirj twenlT'.nT). j«iirs a^o, In (loiitraat with Ita 
otT-Uliail tJipeel. to-daj, and th» pleaaaut (aalur«a ot 
the wriler'a style, coDacitiitr cbw olalmn of tils 111 tie 
book to pretMDt atientloo."— t%c Dial. 



THE AMERICAN RACE. 

Bj DANIEL G. BRINTON, M.D, 

" Tbe book Is one of onuaual lotcrDat and value. "— 
tnirr Oeeon. 

"Itt.DaDlf'l O.BrlDtonwTlt«Aa«theM)kD««lrdced 
aothorltj ot the aTibii:-ct."—rhiladelpkia PrtM. 

"Tbs work will be of ^ctiuln^ Tahio to all wha 
irUh to know tb« aubauuee of what baa bMo fonod 
ont about tbe Indigecoiu Amerioana."— A'atwra. 

"A DiattTlT dlaoaasliui, and an eianiplo ot the 
auoGCMfU] eduoktloo of tbe powera of obwrvatlon.*' 
^nilaiMpHIa Udgcr. 

Price. po^tpuUl, g!2. 
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Cod-liver oil is useful be- 
yond any praise it has ever 
won; and yet few are wil- 
ling to take it — the taste is 
so vile and it lasts so long. 
Some stomachs cannot take 
It. and some are burdened 
with it. 

Scott's Emulsion of cod- 
liver oil is not offensive ; it 
is pleasant to some, especial* 
ly children. It is not often a 
tax on digestion. 

Scott's Emulsion is cod- 
liver oil made far more ef- 
fectual. 

There is a little book on 
cv.RKFUL LIVING ; scnt free. 

SCDTT & UOVMB.Ul«ntUU, 133 SOUlh ith AfMM, 

Nf- Vorl,. 

Vofw drtiesM kc«i» Seotft HwiBhtaa o(<od4i*CT 
oil— all drucgtau sraryvbarw do. (i. 
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THE BOTANICAL GAZEHL 

A monthly illtutmt«d joiimal of iMiwif i» 

all its departmenta. 

■3 ceola a nuoibcT. |i.jo « yaar. 

PUBUSHERS BOTANICAL GAZEffi 



Addreaa 



nioumtuuiixi. iiid. 



JOHH1REL0D'S Booiston, 1197 Brotdfq 



IB wau Mwciea aaa nnvtacM 
boolE* •• aona as laHMd. un 
MiUirliT laal] wiib fivTToan 

will DC BA wvt! mptillBd oaif b 



jM^-bMni iNircfeaamtaa 
inUraoe that ihatr wm» 
Ibarlnjiinijerwia. 
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EDUCATIONAL. 



School of Applied Ethics.] 

Plymouth, Mass., July 7-Aug. 17, 1892. 

Daily ItcluiPB in ECONOMICS, HISTORY Of" 

UEUOIONB. and ETniCS. For Protram. (ItIbc 

full partlculafs, appl] to the SMretary, . 

a. BDRNS WKSTOS. j 

]t» South I'JtbSt., PbUadelpAk. 1 



Amherst Summer School 

nt Laajtuajfes, .^n, Lllrn>turr.l'b»iiiieiry. ll*th(mM- 
ioa. Library W^irt:, HiHtiicr. nud i'.>litlcal Booaniar. 
Cilxlccbtb scaalijo upros joIt 4, IWU. Vat prOfiWD 
addreaa Pr<>r W. L. MU.VTAOL' K. Amb«m, Maai. 



ROSE POLYTECHNIC INSTITUTE, 

Tprn-OautP, hid. A f.iil.-ttT' nf EiiKini-.-r.:jc. Wi-t: 
poilnwca. Wpll'^ollipnl. r.iureM'i' li'-i I.niii.-*1 
Elec^criOil, Ctrll EuKtn^'erfUKaadCfat-T 'htrv t:ti<':i' 
aJve 3IM'1iId« (ihops, LahoralorlM, llt.ifini; H.viu 
Library EipHiiiva low. AildtM* B. T. EDDY. PiM' 
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yacHlanMii. ipct%mata. anlaU, uid ■■(nnlld*. m 
wvll K* ilxMw inioraMad la fiwfr«pIilo&l and liMort- 
Cal alBillm. 

518 pp., 8°. 13.50. 



RACES AND PEOPLES, 

Bt DANIEL G. BRINTON. M.D. 

-*T1i« buok ia k«oi1. ibivruughlT KOod, a&<l wltl Urut 
nBain Ibt bwt ac«uaaiDl« rUromttrj ^tbao^nvbj 
tnaarlMBfUM*-'' — ^^ MrMuKt Cniim. 

"V« Mroaglj twoii>Ri«iid Dr. BiiotAD'a ' HkC* 
•Bd Pvofilf* to both btolniwT* aod auboUra. W» 
ara u«t *«ara nl utj o4ber re««at 'VMt on the 
Mti«c* of «)U«b It ir«»ts IB tbn Bni^Ub laopiag*.* 
—AalolU Qmitrhrtti. 

"Mimltcik u CO «xc«UM>t oaa, and w» van bauiilr 
rwWBKMDd it aa ao tBlrodnotorr maBiia) o( frtb4i0l' 
Otr"~Tk* Monitf. 

"X uanfiil and rvallr Itit«rt«UB« work. wMi?b d«- 
MTTM to be wldelr reaJ aod nottitd both lu £uro|M 
aud Amcrkia "~flri(fAfo« (BitK.> H^mld. 

-Thla TOlani» la ii»M ■ttmutatlBx. It U wrlttoa 
witk crMt ciMniMa, ao that aarba-ij Q%a i»d«r- 
Mand, »iu1 «hl1a 1b aoRMi wnfti-irrrorv*. au^rflolal. 
<nna ran artUtbaooiBploto 0«ld ol buwMUtr." - 
TIU Viv fork Ttn**- 

"Dr. BstBtoalOTeauhUMlvntlfle (lluatmildOftBod 
inaaauratDpota with an iiutrafribablA charts o( aar 
ntloa. ae itet 'Ruaa aod Ps-pl**.' iiToir.-.llr • rec- 
ord ot diaoorand (MOta. la In ri.-KUij a »r'>uufllUB- 
nlBBt to tka ||ii^[iaatJoB,''— PtiiIailHpiiia JSibiic 

"Tb* work la iBdlapooaablBtutbe •Iwliral wki. r^ 
qalTM aa IntMllfcMii mide to a count of t-Uuto- 
jmii^ilo r«adlo«.' "Pkaadulpkli Timet. 

Price, pmlpald, tl.T*. 
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Au intrmluctluD to public coiuidoratioa, 
from • non-nie4ic«t poiot ol view, o( a otm- 
<Kt>ou of ill-healll) wlii<:b ia iiicr«*»ing;lf 

pronlent In oil raaks of sociiitjr. In tho 
fint part of this work the naihor dwelU on 
the errors iu our tiioda of IrvaCinp Nvuros- 
tlicnin, c-oniwqu^iit on tb« wide iKiwrnoce ol 
th« subjed wbicb iitill pravaiU: in the aoc 
oa<l part, atK-ntion >« drawn to tb« principal 
nusw ot the malnd}-. The allegory forming 
the lotroductioQ Uj Part I. giv«« a brief \^i- 
tory of narruus pxhnuntion aud thv inoi|*ii of 
tr«&tmout which bav« at various tiuiM b«eo 
tliougbt luilablc to this niost painful and tr)'- 
tug diacaM!. 

By CYRIL BENNETT. 
12*, \U pp.. $1.50. 
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BY 

A. KOCHEHTF.R FBI. LOW. 

(■. M. WLDDIn.) 

With Ifairty.two Illuvtmtiunii nni] 

"The Mory li a piquant, f ood humcrrd. entrrtaln 
iBK narrattre ot a caooc rojacc. a nuter. iirrttter 
booklaaaiaomapf'D "— tKcriiry WarUt. 

"Thla ta a aprtchllT aatratlra of penoaal tad- 
dent. Tba book will b« s ptvaaaat renladar to 
nian7 of roucb «xport«ac«<a on a rtooUer whlcb la 
rapidly rpr^dlnit."— 0o«roM 3Vaiwm*(i(. 

" Tl)« pktiiro of ogi daaolAM Nortb-««M«ni t«rr]- 
Eorr tirMU^'Orn j«an ann, In contraat irlth li« 
ctTlllE«4 a«p««t to day. and tttr< ploa4Mnt t««iun^ ut 
tbn writnr'ii atrlo, ooualltuto tb« oUUaa at bla llttlt> 
boot to prMoni attoaHoa."— TKe Diat. 



THE AMERICAN RACE. 

Br DANIEL G. BRINTON, M.D. 

"Tb* book laon»ot unuaualint«t»«tai>d r^lue.'*^ 
Intrr Ortsin. 

" [>r. Dant*! (1. RrinioQ«rllMa*(ki>iMttno»l»dRed 
auihontr o( lb* aabiMl."— /'A<fadcfpA<n Prrr*. 

*• Tti* work will b« of feniilne Taluo to all wbo 
wfah to kaow tba aubatabe^ of what bu b«*o louad 
out Dboiii lb* tndtganona Anerioaaa "—Stitvrt. 

" A maaivrl; diwinaaioD, and an «xan»l« at tba 
■uo«9aa(til •Oucatlon of iba power* of ohtervatlou." 
-PkiUid»li.-hiii. Uagtt. 

Piiec, poalpnid. 94. 



The American Geologist for 1892. 
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It is an old-fashion notinn 
that medicine has to taste; 
bad to do any good. 

Scott's Emulsion is cod- 
liver oil with its tisfa-fat tastel 
lost — nothing is lost but thi 
taste. 

This is more than a mat- 
ter of comfort. Agreeablefl 
taste is always a help to di- 
gestion. A sickening taste a 
is always a hindrance." 
There is only harm in taking 
cod-liver oil unless you digest 
it. Avoid the taste. 



Scott ft Bowtn,ChMiiM% i)*SoiNb «b A 
N.w York. 

YourUraecntktcta Scon's Eowltnaof cod-)i 
oil— all druu|i>*i cvsry ahara do. (■. 
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It. vrvil tuWrttt aad anbriKm all tba naw and tlviaiH 
hoakM aa aooa m Unwd. Oiti-ol-tavni wirrbapwii 
ortelT Ball with vrnrMBMaac* that IMV wai 
wiirMas vraJlMroUadaaifbartncIn 
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